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Abstract 

Medicaid data are used frequently to investigate racial and ethnic disparities in health. However, 

there is considerable variation in the completeness of race/ethnicity information in Medicaid data 

across the United States (U.S.). To address these gaps, the U.S. Census Bureau’s Enhancing Health 

Data (EHealth) Program assessed the feasibility, benefit, and effectiveness of linking Medicaid 

enrollment data (T-MSIS) with Census Bureau microdata (i.e., Decennial Census, American 

Community Survey (ACS), Census Numident) to enable researchers to document and track 

racial/ethnic disparities in health more effectively. Additionally, this research evaluated whether 

and to what degree bias was introduced into mortality estimates when Medicaid beneficiaries with 

missing race/ethnicity information were omitted from analysis. Although Decennial/ACS data 

reduced missing race/ethnicity information (from 19.47% to 7.11%), this varied considerably 

across states. Findings suggest that the exclusion of beneficiaries with missing race/ethnicity did 

not pose a problem for estimating race-specific mortality for most states, but researchers should 

be cautious about using Medicaid enrollment data for states with a high degree of bias. Results 

from this research demonstrate significant potential for using Census Bureau data to complement 

existing health records that commonly lack important demographic characteristics, such as 

race/ethnicity. Overall, we find that enhancing race/ethnicity information in Medicaid data with 

restricted Census Bureau microdata is feasible and can advance our understanding of population 

health. 
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Introduction 

Medicaid claims and enrollment data have been used frequently as a source for investigating 

longstanding racial and ethnic disparities in health and health care. However, there is a high level 

of missing race/ethnicity data among Medicaid beneficiaries (Ng et al. 2017) and this varies 

considerably across states (Fernandez et al. 2015; Khan et al. 2019). For example, in 2016, seven 

states reported missing race/ethnicity information for 50% or more of their beneficiaries (Centers 

for Medicare & Medicaid Services 2022). If race/ethnicity information is not missing at random, 

then the incompleteness of the data may have significant implications for the study of racial and 

ethnic disparities in health (Brown-Podgorski, Roberts, and Schpero 2022; MACPAC 2021b).  

The problem of missing race/ethnicity information is not unique to Medicaid claims and 

enrollment data and is common in other types of health records (Branham et al. 2022; Klinger et 

al. 2015; Krieger et al. 2020; Polubriaginof et al. 2019). Therefore, it is imperative to identify novel 

solutions to enhance the quality of Medicaid data, which may help advance our understanding of 

the root causes of racial and ethnic disparities in health among this particularly at-risk population 

and to develop effective solutions to close these gaps.  

As a means of evaluating and enhancing existing Medicaid data, this study linked Medicaid 

enrollment data from 2016 with a variety of restricted U.S. Census Bureau microdata sources (i.e., 

Decennial Census and American Community Survey (ACS) data). Additionally, we assessed 

inconsistencies in race/ethnicity responses for beneficiaries between Medicaid and Decennial/ACS 

data and implemented strategies to create congruence. Finally, we tested a use case, race-specific 

all-cause mortality, to assess whether using data with missing race/ethnicity information resulted 

in biased estimates of racial/ethnic disparities in health.  

Our paper is not the first to link Medicaid enrollment data to restricted Census Bureau microdata. 

Previous research linked 2006-2008 Medicaid enrollment data to Decennial and ACS data to 

evaluate race/ethnicity concordance (Fernandez et al. 2015). We build on and expand this work by 

examining contemporary data that has undergone several important changes since 2008. First, we 

examined the period following the Patient Protection and Affordable Care Act (ACA), which 

expanded Medicaid eligibility in many states and altered the characteristics of the Medicaid 

population. The ACA may have resulted in changes to the racial/ethnic composition of Medicaid 

beneficiaries across states and over time. Second, we examined Medicaid data in the new format 

(T-MSIS rather than MSIS) which resulted in significant changes to data collection and reporting, 

which occurred between 2014 and 2016. Additionally, and most importantly, our study explicitly 

evaluated potential bias introduced into the estimates of health outcomes and health disparities due 

to missing race/ethnicity information in Medicaid data. 

Overall, this research demonstrates that linking Medicaid and Census Bureau microdata sources is 

a feasible and effective tool for filling in missing race/ethnicity information for Medicaid 

beneficiaries and can help to advance our understanding of population health. We find that Census 

Bureau microdata have significant potential to complement existing health records that commonly 

lack important demographic characteristics, such as race and ethnicity. Additionally, health 

records may aid the Census Bureau in identification of hard-to-count populations as well as in 
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validation and enhancement of Census Bureau data to provide richer data on the social 

determinants of health. The data used in this paper were restricted microdata that could be used 

only for approved Census Bureau research projects (we provide more detail about this in the data 

section).Despite the restricted nature of these data, we hope that this research can serve as a guide 

to those interested in using Medicaid data for research on health disparities by demonstrating when 

missing race/ethnicity data for beneficiaries pose challenges to the estimation of racial and ethnic 

disparities in health.  

Background 

Racial and Ethnic Disparities in Health 

A large and growing body of work has documented extensive racial and ethnic disparities in both 

health and health care in the United States (U.S.). For example, racial and ethnic minority 

individuals are less likely to be insured relative to White, non-Hispanic individuals (Smedley, 

Stith, and Nelson 2003; Kirby and Kaneda 2010). Such disparities in health insurance coverage 

may account for some differences in health care access based on race (Lillie-Blanton and Hoffman 

2005). However, even when people are insured, disparities in health persist due to lower quality 

of care, residential segregation, and structural and systemic racism (Smedley, Stith, and Nelson 

2003). Identifying ways to reduce these disparities has been a major research and policy priority 

for several decades (U.S. Department of Health and Human Services 2020). However, little 

progress has been made (Mahajan et al. 2021) and the coronavirus disease 2019 (COVID-19) 

pandemic has further laid bare these disparities (Polyakova et al. 2021). 

To date, research has documented important racial/ethnic disparities among Medicaid beneficiaries 

across a variety of different health outcomes (e.g., asthma, diabetes, pregnancy outcomes) and 

service utilization outcomes (e.g., substance abuse services, HPV vaccination) (Buescher, 

Whitmire, and Pullen-Smith 2010; Heflinger, Chatman, and Saunders 2006; Silber et al. 2017; 

Staras et al. 2010; Zhang et al. 2013). Medicaid expansion under the ACA has enhanced access to 

health insurance (Baumgartner et al. 2020), but research has continued to demonstrate the 

persistence of racial/ethnic disparities in health and health care outcomes (Lee and Porell 2020). 

Therefore, despite having identical health insurance, racial and ethnic disparities persist even in 

the Medicaid context.  

Medicaid enrollment data is a vital source for understanding health disparities since Medicaid is a 

federally supported and mandated program that serves primarily low-income individuals. In 2019, 

Medicaid provided health insurance to over a quarter of the U.S. population and two-fifths of 

beneficiaries identified as having a race or ethnicity other than White or non-Hispanic (MACPAC 

2021a). Although Medicaid data are available to researchers, they are currently missing 

race/ethnicity information at varying rates across states in the U.S., posing potential problems to 

research validity (Centers for Medicare & Medicaid Services 2022; Khan et al. 2019).  

Missing Race/Ethnicity Information in Medicaid Data 

At the time of writing this paper, the Centers for Medicare & Medicaid Services (CMS) did not 

require states to collect race and ethnicity information and there was considerable state-level 
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variation in missing race/ethnicity data (Centers for Medicare & Medicaid Services 2022; Khan et 

al. 2019).1 This variation is in part due to the optional status of race/ethnicity reporting on Medicaid 

applications as well as differences in state-level collection of this information (Zylla and Lukanen 

2021). 

The Data Quality Atlas (DQ Atlas), maintained by CMS, provides state-level information for a 

variety of Medicaid variables and is updated annually to provide information about Medicaid data 

quality (Centers for Medicare & Medicaid Services 2022). DQ Atlas provides information based 

on state-specific Medicaid race/ethnicity distributions as well as public ACS data. In 2016 (release 

2), just under one-third of all states (n=16) were deemed “low concern” regarding missing 

race/ethnicity information. Low concern was classified as 10% or fewer of beneficiaries missing 

race/ethnicity. On the other hand, race/ethnicity data in seven states were deemed unusable, 

meaning that more than 50% of beneficiaries were missing this information. The remaining 28 

states were considered either medium or high concern in terms of the level of missingness of 

race/ethnicity information among Medicaid beneficiaries. The overall distribution of states in each 

of the race/ethnicity data quality categories has changed little over the years, suggesting a longer-

term problem beyond just 2016 data (Melendez et al. 2022).2 

Despite the challenge of missing race/ethnicity data, a large body of work has relied on Medicaid 

data to investigate racial and ethnic disparities in health and health care. Such studies have 

attempted to circumvent issues related to missing race and ethnicity data. First, some research has 

omitted Medicaid beneficiaries from analytic samples when they are missing race and/or ethnicity 

information (Bilaver, Sobotka, and Mandell 2021; McConnell et al. 2018; Staras et al. 2010). 

Second, rather than omitting observations with missing race/ethnicity, some research has included 

Medicaid beneficiaries with missing race/ethnicity information into an other race or non-White 

race category (Davis et al. 2017; Marton et al. 2016; Samnaliev, McGovern, and Clark 2009; 

Tangka et al. 2017). Although this approach increases statistical power, these analyses may result 

in biased estimates of race-specific health outcomes. Third, rather than including all racial/ethnic 

groups in the analytic sample, some studies have focused exclusively on a limited number of 

racial/ethnic identities in their analyses (Buescher, Whitmire, and Pullen-Smith 2010; Cantor et al. 

2020; Fabius et al. 2018; Heflinger, Chatman, and Saunders 2006; Horvitz-Lennon et al. 2015; 

Ringwalt et al. 2015; Silber et al. 2017; Zhang et al. 2013). In this last approach, it is unclear how 

observations with unknown race/ethnicity information were handled. Despite attempts to mitigate 

the challenges of missing Medicaid data elements, these strategies have limitations and their 

effects on the studies’ results and conclusions remain unknown.  

Given the extent and variation of missing race/ethnicity data among Medicaid beneficiaries, it is 

challenging to accurately document, track, and inform interventions to reduce health disparities. 

Lack of access to high quality data on race/ethnicity could lead to biased and misleading estimates. 

More specifically, if race/ethnicity information was missing completely at random then we would 

 
1 States are only required to collect information deemed necessary for making a determination regarding program 

eligibility, of which race/ethnicity is not deemed necessary (42 CFR § 435.907). 
2 As of 2020, 16 states were considered “low concern” while four states had race/ethnicity data that was considerable 

unusable,  
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expect estimates of disparities in health outcomes to be unbiased even when not able to account 

for missing race/ethnicity information. It is more likely, however, that race/ethnicity information 

is not missing at random given previous research demonstrating significant differences between 

those with and without race/ethnicity information (Fernandez et al. 2015; Kressin et al. 2003; Ennis 

et al. 2018). As a result, by excluding individuals missing race/ethnicity, estimates of various 

health disparities may be biased. This bias could result in a difference in magnitude or even a 

change in the direction of the relationship.  

Concordance of Race/Ethnicity Information Across Data Sources  

Beyond missing race/ethnicity information, an important component of linking Medicaid and 

Census Bureau data is that race/ethnicity available in both data sources may not be concordant for 

a given individual. There are a couple of reasons why race/ethnicity information may be 

discordant. First, differences in how questions regarding race and ethnicity are asked can impact 

responses (Compton et al. 2013; Miyawaki 2016; Terry and Fond 2013). Second, race and ethnic 

identity are subject to change over time (Liebler et al. 2017; Saperstein and Penner 2012). 

Additionally, previous research found that there are important differences in the characteristics of 

individuals whose race/ethnicity information is concordant across data sources relative to those 

whose race/ethnicity information varies across data sources (Ennis et al. 2018; Fernandez et al. 

2015; Kressin et al. 2003; McAlpine et al. 2007).  

Some strategies have been proposed to resolve discordant race/ethnicity information (Ennis et al. 

2018). In their evaluation of how best to overcome discordant race and ethnicity responses, the 

authors found that for ethnicity (Hispanic origin) and race it was best to prioritize responses for 

smaller racial groups over responses for larger racial groups based on the 2010 Census population 

distribution. Previous research has yet to assess potential bias introduced to findings by omission 

or misclassification of those with missing race/ethnicity information within Medicaid enrollment 

data. Resolving discordant race/ethnicity information in addition to filling in missing information 

would provide the opportunity to assess potential bias introduced into estimates of health outcomes 

and disparities. 

Current Study 

This study expands previous research in several important ways. First, we reinvestigate the 

feasibility and effectiveness of linking Medicaid enrollment data with Census Bureau microdata 

given a different composition of the Medicaid population following Medicaid expansion post-

ACA and the implementation of a new Medicaid data collection system (T-MSIS). Second, we 

evaluate beneficiaries with discordant race/ethnicity information in Medicaid and Decennial/ACS 

data and employ procedures for creating race/ethnicity concordance. Finally, we empirically assess 

whether bias is introduced into estimates of race-specific all-cause mortality due to missing 

race/ethnicity information in Medicaid data for all U.S. states. Our findings have important 

implications for research focused on health disparities and help to assess whether research using 

Medicaid data has been misestimating racial and ethnic disparities in mortality. 
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Data and Methods  

Data  

This research relied on several data sources. First, we used Transformed Medicaid Statistical 

Information System (T-MSIS) Analytic Files (TAF) (referred to as TAF throughout the paper) for 

year 2016 (Release 2) for all 50 U.S. states and the District of Columbia (DC).3 These data are 

collected individually from each state and include all Medicaid and Children’s Health Insurance 

Program (CHIP) beneficiaries for 2016. Data from 2016 were used since Medicaid data underwent 

a massive transformation between 2014 and 2016 when CMS transitioned from the MSIS to T-

MSIS data collection system. Analysis of only 2016 data allowed for a five-and-a-half-year follow-

up period to measure mortality.  

Second, race/ethnicity data was derived from restricted Census Bureau microdata sources 

including Decennial Census 2000 and 2010 as well as American Community Survey (ACS) 2001-

2019 (Decennial/ACS data, hereafter)4. Only the most recently reported race and ethnicity 

information was retained for a single person.  

The linkage between TAF and Decennial/ACS data was performed using a unique individual-level 

anonymized identifier common across all data sources at the Census Bureau, called a Protected 

Identification Key (PIK). PIKs are created using personally identifiable information (PII) and are 

based on deterministic and probabilistic record linkage methods using the Personal Identification 

Validation System (PVS) process at the Census Bureau (Wagner and Layne 2014). Receiving a 

PIK depends on the quality of an individual’s PII and the likelihood of their information being 

found in various sources of administrative records data used during the PIK assignment process.5 

Therefore, not everyone receives a PIK, and young people, immigrants, and racial/ethnic 

minorities are less likely to receive a PIK (Bond et al. 2014; Rastogi and O’Hara 2012). After the 

linkage process, all TAF records were retained, regardless of whether they were linked to 

Decennial/ACS data.  

Finally, TAF records were linked with the Census Bureau’s Numerical Identification file (Census 

Numident) to measure all-cause mortality among Medicaid beneficiaries (2021 quarter 2 vintage). 

The Census Numident covers all individuals with a Social Security Number (SSN) in the U.S. and 

provides a date of death for most deceased individuals (Finlay and Genadek 2021). 

The data used in this paper were restricted microdata made available with anonymized linkage 

keys that could be used only for approved research projects. Analyses were conducted on Census 

Bureau restricted servers and no microdata ever left the server. Only aggregate output, which was 

reviewed and approved by the Census Bureau’s Disclosure Review Board, was released. External 

 
3 The TAF data dictionary can be found here: https://resdac.org/cms-data/files/taf-de/data-documentation. 
4 Imputed values were used, so every individual in the combined Decennial/ACS dataset had race and ethnicity 

information. Additional information regarding imputation of race and ethnicity information at the Census Bureau can 

be found here: https://www.census.gov/newsroom/blogs/random-samplings/2021/08/census-when-demographic-and-

housing-characteristics-are-missing.html. 
5 PII is removed from the data prior to any researchers accessing the data. We only had access to the data that contain 

anonymized linkage keys and no PII. 

https://resdac.org/cms-data/files/taf-de/data-documentation
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researchers can request access to these restricted data by submitting their research proposal and 

obtaining a Special Sworn Status (SSS).6 Since this is a costly process both in terms of time and 

resources, it may not be a feasible option for all researchers. Therefore, while our main analyses 

are succinct, we provide an abundance of information in the Supplemental Materials section. 

Not all beneficiaries in TAF data were retained for analysis. First, about 2% of beneficiaries in 

TAF were not eligible for Medicaid in any month of year 2016 and were omitted from the analysis.7 

Second, Medicaid beneficiaries could have multiple observations in TAF data within a given year 

(Centers for Medicare & Medicaid Services 2021; Whitney et al. 2020)8 due to individuals moving 

across states (one observation for each state in which the enrollee received benefits) or non-

adjacent enrollment periods during a given year within the same state (i.e., churn). Since our 

analyses were primarily focused on the state level, beneficiaries with multiple observations in 

different states were retained and assigned to their respective states. However, those beneficiaries 

who had multiple observations in 2016 within the same state were deduplicated so that there was 

only one observation for a given beneficiary in 2016 within a given state. This restriction meant 

that if an individual had multiple Medicaid enrollment spells in 2016 in a single state, we collapsed 

all these spells into one record for this person. We relied on a unique Medicaid identifier 

(BENE_ID)9 to identify these observations.  

In some instances, demographic information, such as race/ethnicity or date of birth, was not 

concordant across multiple spells for the same beneficiary. For beneficiaries with observations in 

different states, the information was left intact, and no changes were made. For example, if an 

enrollee lived in Colorado and was reported to be White and then moved to Montana and reported 

to be Black, no changes were made to the observations, despite the discrepancy. Instead, both 

records were retained, and one contributed to the Colorado beneficiary estimates and the other 

contributed to the Montana beneficiary estimates. However, there were instances in which the 

same beneficiary appeared in a state more than once during 2016 and had discordant race/ethnicity 

information. For these individuals, we relied on the race/ethnicity prioritization scheme developed 

by Ennis et al. (2018) to resolve the discordant information and retained just one observation per 

person in a given state.10 

Third, TAF data had some instances in which people with the same BENE_ID (thought to be 

unique to a person over time and place) had different birth dates, and the difference had a 

 
6 For more information on how external researchers can request access to restricted Census Bureau microdata, please 

see: https://www.census.gov/about/adrm/fsrdc.html. 
7 Individuals coded as “1” on MISG_ELGBLTY_DATA_IND were omitted from analysis. These individuals are 

included in TAF data because they have claims data but no eligibility information from their prior Medicaid enrollment 

year. 
8 Here we are looking exclusively at BENE_ID which is created and assigned by the CMS as part of their Chronic 

Conditions Warehouse. This identifier is meant to identify beneficiaries across states, time, and other CMS data 

sources. 
9 BENE_ID is created by CMS by relying on a combination of MSIS_ID, STATE_CD, Social Security Number (SSN), 

date of birth, sex, and other identifying information. Some Medicaid enrollees are missing BENE_IDs and missingness 

of BENE_IDs is not consistent across states. For example, California has a high rate of missingness of BENE_IDs 

(Whitney et al. 2020). 
10 Additional information about how we used this approach is discussed in the race/ethnicity concordance section. 
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significant range. We were unable to determine in which instances this was an error, a 

representation of a parent and child relationship (newborns may initially be assigned the same 

beneficiary identifier as their parent), or, in fact, these were two distinct individuals. Observations 

that did not have concordant birth dates were omitted. Finally, individuals missing age in TAF 

data were omitted from analysis to maintain consistency across all analyses. The final number of 

observations included in analysis was 95.99 million with 2.87% of original observations being 

omitted. The unit of analysis was person-spell. While it is best to interpret our estimates as 

representing person-spell level estimates rather than person-level estimates, we note that since 

there is a small proportion of individuals moving across states or having non-adjacent Medicaid 

spells within the same year the difference between person-level and person-spell level counts is 

very small. 

Measures  

Race and ethnicity were coded differently between TAF and Census Bureau data sources. TAF 

provided race/ethnicity information in a single variable that combined race and ethnicity (Table 

1). Decennial/ACS data contained separate race and ethnicity variables based on the Office of 

Management and Budget (OMB) standards (Office of Management and Budget 1997). We 

collapsed race and ethnicity variables in Decennial/ACS data to align with the race/ethnicity 

variable in TAF (Table 1). We relied on four primary race/ethnicity categories: Hispanic (any 

race); White, non-Hispanic (White, hereafter); Black, non-Hispanic (Black, hereafter); and other, 

non-Hispanic (other, hereafter).  

Table 1. Recode of Broad Race/Ethnicity Categories in Decennial/ACS and TAF Data  

Decennial/ACS broad  

race/ethnicity categories 

TAF broad  

race/ethnicity categories11 

1 – Hispanic (any race) 7 – Hispanic, any race 

2 – White, non-Hispanic 1 – White, non-Hispanic 

3 – Black, non-Hispanic 2 – Black, non-Hispanic 

4 – Other, non-Hispanic 3 – Asian, non-Hispanic 

4 – American Indian or Alaska Native (AIAN), 

non-Hispanic 

5 – Hawaiian/Pacific Islander, non-Hispanic  

6 – Multiracial, non-Hispanic 

9 – Unknown*  Null/missing – source value is missing or 

unknown 
*This category is not available in Census Bureau data because there are no observations with unknown race/ethnicity. 

We recoded observations in TAF data with missing race/ethnicity as unknown race/ethnicity (category = 9) so that 

every observation was assigned a code. 

 

Although our main analyses are based on the broad race/ethnicity categorization, we provide some 

supplementary analyses that break down Medicaid beneficiaries by more detailed race/ethnicity. 

In general, it is challenging to find data, survey or administrative records, that can be broken into 

detailed racial/ethnic categories, and even when possible, sample sizes are often not sufficient for 

 
11 For all races that were non-Hispanic, they were either reported as non-Hispanic or Hispanic origin was not reported. 
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some racial/ethnic groups to conduct analyses. We present some of our findings by detailed 

race/ethnicity categories to highlight the value of population-level Census Bureau microdata 

sources for these kinds of analyses (Table 2).  

Table 2. Recode of Detailed Race/Ethnicity Categories in Decennial/ACS and TAF Data 

Decennial/ACS detailed  

race/ethnicity categories 

TAF detailed  

race/ethnicity categories 

1 – Hispanic 20 – Hispanic, any race 

2 –White, non-Hispanic 1 – White, non-Hispanic  

3 –Black, non-Hispanic 2 – Black, non-Hispanic  

4 –Asian, non-Hispanic 4 – Asian Indian, non-Hispanic  

5 – Chinese, non-Hispanic  

6 – Filipino, non-Hispanic  

7 – Japanese, non-Hispanic  

8 – Korean, non-Hispanic  

9 – Vietnamese, non-Hispanic  

10 – Other Asian, non-Hispanic  

11 – Asian Unknown, non-Hispanic  

12 – Multi-Asian, non-Hispanic  

5 –American Indian and Alaska Native, non-

Hispanic 

3 – American Indian or Alaskan Native 

(AIAN), non-Hispanic  

6 –Native Hawaiian and Other Pacific Islander, 

non-Hispanic 

13 – Native Hawaiian, non-Hispanic  

14 – Guamanian or Chamorro, non-Hispanic  

15 – Samoan, non-Hispanic or Hispanic not 

reported 

16 – Other Pacific Islander, non-Hispanic  

17 – Native Hawaiian or Other Pacific Islander 

Unknown, non-Hispanic  

18 – Multi-Islander, non-Hispanic  

7 – Two or more races, non-Hispanic 19 – Multi-racial, non-Hispanic  

9 – Unknown*  Null/missing – source value is missing or 

unknown 
*This category is not available in Census Bureau data because there are no observations with unknown race/ethnicity. 

Observations in TAF data with missing race/ethnicity were recoded as unknown race/ethnicity (9) so that every 

observation was assigned a code. 

 

To assess the PIK rate, we included measures of whether observations received a PIK. We also 

present metrics on the linkage rate. An observation in TAF data was considered linked if it had a 

PIK and was found in Decennial/ACS data. There are no instances in which someone would be 

linked to Decennial/ACS data and not have a PIK. Furthermore, a Medicaid beneficiary may have 

a valid PIK but may not be linked to Decennial/ACS data. If an observation was not linked to 

Decennial/ACS data, this meant that they did not have race/ethnicity information in these sources. 

However, all observations that were successfully linked did have race/ethnicity information in 

Decennial/ACS data. 
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To assess potential bias that may be introduced into estimates of health outcomes and disparities 

due to missing race/ethnicity information, we used a measure of all-cause mortality as a case study. 

We focused on mortality because we had access to reliable date of death information and because 

this is one of the most studied health outcomes in health disparities research. We used a date of 

death variable from the Census Numident to construct race-specific all-cause mortality rates. The 

study period was split into two distinct periods to account for the potential impact of the COVID-

19 pandemic:1) January 2016 and February 2020 (before the pandemic) and 2) between January 

2016 and June 2021 (including the pandemic). For mortality estimates stratified by state, we 

calculated an annual all-cause mortality rate per 10,000 beneficiaries for each demographic group. 

For example, the pre-pandemic (January 2016 – February 2020) all-cause mortality rate for Black 

beneficiaries was calculated by dividing the total number of Black beneficiaries who died during 

this period by the number of Black beneficiaries who were alive at the beginning of January 2016 

for each state. 

Our analysis of mortality rate did not adjust for differences in age across racial/ethnic groups. Our 

focus was on examining the bias – the difference between mortality estimates based on data with 

and without missing race/ethnicity information – rather than estimating demographically-adjusted 

mortality rates per se. However, we provided a series of supplementary analyses that compared 

mortality rates across different age groups. For those analyses, age was derived from TAF data 

and was recoded as a three-category variable: less than 18, 18-64, and 65 years of age and older.  

Table 3 provides descriptive statistics for our Medicaid population stratified by race/ethnicity, as 

reported in TAF data. White beneficiaries were the largest race/ethnicity group (35.48%), while 

other race was the smallest (6.18%). On average, beneficiaries were 28.15 years of age, while 

Hispanic beneficiaries were, on average, the youngest (24.89 years of age) and other race 

beneficiaries were on average the oldest (32.53 years of age). Medicaid beneficiaries were also 

more likely to be female (55.19%) with only slight variation across race/ethnicity groups in TAF.  

Table 3. Descriptive Statistics for Medicaid Population  
Age (mean) Age (SD) Female (%) Overall (%) 

TAF Race/Ethnicity (1) (2) (3) (4) 

Hispanic 24.89 20.71 55.97 22.00 

White 31.07 23.08 55.34 35.48 

Black 27.25 21.54 56.05 16.87 

Other 32.53 23.97 54.87 6.18 

Unknown 25.88 22.54 53.4 19.47 

Overall 28.15 22.45 55.19 100 
Source: T-MSIS Analytic Files (TAF) data (2016) 

Notes: SD = standard deviation; DMS #P-7522052. All results were approved for release by the Disclosure Review 

Board of the U.S. Census Bureau, authorization number CBDRB-FY22-375. All numeric values were rounded 

according to U.S. Census Bureau disclosure protocols to preserve data privacy. 

 

Analytic Approach  

The analysis was split into three parts: 1) data linkage, 2) race/ethnicity concordance, and 3) bias 

assessment. First, for the data linkage, we linked TAF and Decennial/ACS data and provided 

information regarding all Medicaid beneficiaries as well as those who had PIKs and those who 



10 

 

were linked to Decennial/ACS. We also provided national maps documenting the amount of 

missingness for race/ethnicity in TAF data across all states, including DC. Second, for the 

concordance component, we evaluated whether race/ethnicity responses were concordant between 

TAF and Decennial/ACS data. We also implemented two possible solutions for overcoming 

missingness and discordance of race/ethnicity information in TAF data, which we discuss below. 

Finally, for the bias assessment, we provided an analytic case that evaluated potential bias 

introduced into estimates of race-specific all-cause mortality when relying on TAF data with 

missing race/ethnicity. Race-specific all-cause mortality rates were calculated before and after the 

linkage to Decennial/ACS to identify how mortality rates changed for each state. Analyses 

presented in this paper are based on the Medicaid population in 2016 and hence, formal tests of 

statistical significance were not conducted. All results presented in this paper have gone through 

internal review within the Census Bureau and follow the Census Bureau’s Disclosure Review 

Board guidelines for rounding and disclosure of information (DRB # CBDRB-FY22-375). 

Additionally, all numeric values presented were rounded according to Census Bureau disclosure 

protocols to preserve data privacy and therefore may not add to 100 percent due to rounding error.  

Results 

Data Linkage 

Table 4 provides the race/ethnicity distribution of Medicaid beneficiaries for all states using 

information from TAF data and shows PIK rates and linkage rates to Decennial/ACS12. Overall, 

the sample consisted of 95.99 million observations. Of these observations, 19.47% had missing 

race/ethnicity information in 2016 TAF data (Column 2). Of all the TAF observations, 97.73% 

received a PIK (Column 4), and 69.85% were linked to Decennial/ACS (Column 6). The PIK rate 

was highest for White (99.53%) beneficiaries followed by Black (99.38%), other race (98.68%), 

and unknown race/ethnicity (97.59%) beneficiaries. The PIK rate was lowest for those who 

identified as Hispanic in TAF data (93.42%). Conditional on receiving a PIK, 71.47% of 

observations were found in Decennial/ACS (Column 7).  

 
12 Note that individuals born after April 1, 2010 did not have race/ethnicity information in the 2000 or 2010 Decennial 

Census. Therefore, young children in 2016 TAF data (<6 years of age) may only have race/ethnicity information in 

TAF or in ACS data. 
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Table 4. Race/Ethnicity Distribution Based on 2016 TAF Data  

All Observations 
Observations with 

PIKs 

Observations Linked 

to Decennial/ACS 

TAF 

Race/Ethnicity 
N 

Column 

% 
N 

PIK 

Rate 

(%) 

N 

Linkage 

Rate 

(%) 

Linkage 

Rate (%), 

Conditional 

on PIK  
(1) (2) (3) (4) (5) (6) (7) 

Hispanic 21,120,000 22.00 19,730,000 93.42 13,030,000 61.70 66.04 

White 34,060,000 35.48 33,900,000 99.53 26,880,000 78.92 79.29 

Black 16,190,000 16.87 16,090,000 99.38 11,380,000 70.29 70.73 

Other 5,929,000 6.18 5,851,000 98.68 3,880,000 65.44 66.31 

Unknown 18,690,000 19.47 18,240,000 97.59 11,890,000 63.62 65.19 

Total 95,990,000 100 93,810,000 97.73 67,050,000 69.85 71.47 
Source: T-MSIS Analytic Files (TAF) data (2016); Decennial Census (2000, 2010); and American Community Survey 

(ACS) data (2001-2019) 

Notes: DMS #P-7522052. All results were approved for release by the Disclosure Review Board of the U.S. Census 

Bureau, authorization number CBDRB-FY22-375. All numeric values were rounded according to U.S. Census Bureau 

disclosure protocols to preserve data privacy. 

 

The linkage rate between TAF and Decennial/ACS data was highest among White (78.92%), Black 

(70.29%), and other race (65.44%) beneficiaries and was lowest for Hispanic (61.70%) and 

unknown race/ethnicity (63.62%) beneficiaries (Column 6). Conditional on receiving a PIK, the 

linkage rate ranged from 65.19% for beneficiaries with unknown race/ethnicity to 79.29% for 

White beneficiaries (Column 7). The PIK rate was surprisingly high for beneficiaries with 

unknown race/ethnicity information in TAF data, meaning their PII was of sufficient quality and 

their information was captured in some administrative records used by the Census Bureau to assign 

the linkage keys. But, conditional on receiving a PIK, beneficiaries with unknown race/ethnicity 

had the lowest linkage rate to Decennial/ACS. This suggests that individuals who may be reluctant 

to self-report their race/ethnicity information do it consistently regardless of who is collecting this 

information. 

Overall, by linking 2016 TAF and Decennial/ACS data it was possible to fill in race/ethnicity 

information for 63.62% of all the Medicaid beneficiaries missing this information. Even though 

Decennial/ACS data did not provide race/ethnicity information for every Medicaid beneficiary 

missing this information, this rate is high and indicates the potential value of Census Bureau data 

in supplementing race/ethnicity information in health records. Of the Medicaid beneficiaries with 

unknown race/ethnicity information in TAF data, we were unable to fill in race/ethnicity 

information for 36.38% of them and, thus, we were unable to assess how that group’s racial/ethnic 

distribution may be different from the part of the unknown group that we were able to find in 

Decennial/ACS data. Similar analyses were also conducted for the detailed race/ethnicity variable 

(Table A-1). Since there are some Medicaid beneficiaries who were not assigned PIKs or, who 

despite having been assigned PIKs, were not found in Decennial/ACS data, we caution readers 

that our findings may not be generalizable to the entire Medicaid population.  

Table 5 provides the race/ethnicity distribution for beneficiaries with and without race/ethnicity 

information in TAF data. Columns 1 and 2 provide the race/ethnicity distribution for beneficiaries 
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in TAF data who were not missing this information. Columns 3 and 4 provide the race/ethnicity 

distribution for beneficiaries who were missing this information in TAF but whose race/ethnicity 

information could be found in Decennial/ACS data.13 This table does not include those who were 

missing race/ethnicity in TAF and who could not be linked to Decennial/ACS data. Overall, among 

beneficiaries with missing race/ethnicity in TAF who could be found in Decennial/ACS data, a 

smaller percentage identified as Hispanic while a larger percentage identified as White and other 

race (Column 4) relative to those not missing race/ethnicity in TAF (Column 2). The percentage 

of those identifying as Black was comparable between the two groups. We performed similar 

analyses comparing racial/ethnic distribution of beneficiaries with and without race/ethnicity 

information in TAF data for each state (Table A-2) as well as for the detailed race/ethnicity variable 

(Table A-3). State-level analysis shows how the racial/ethnic distribution of the Medicaid 

population changed in each state when missing race/ethnicity information was populated using 

Decennial/ACS data. 

Table 5. Comparing Race/Ethnicity Distribution for Beneficiaries with and without 

Race/Ethnicity Information in TAF Data  
Not missing race in TAF  

(TAF reported race) 

Missing TAF race  

(Decennial/ACS reported race)  
N Column % N Column %  
(1) (2) (3) (4) 

Hispanic 21,120,000 27.32 2,901,000 24.46 

White 34,060,000 44.06 5,466,000 46.09 

Black 16,190,000 20.94 2,435,000 20.53 

Other 5,929,000 7.67 1,063,000 8.96 

Total 77,300,000 100 11,860,000 100 
Source: T-MSIS Analytic Files (TAF) data (2016); Decennial Census (2000, 2010); and American Community Survey 

(ACS) data (2001-2019) 

Notes: DMS #P-7522052. All results were approved for release by the Disclosure Review Board of the U.S. Census 

Bureau, authorization number CBDRB-FY22-375. All numeric values were rounded according to U.S. Census Bureau 

disclosure protocols to preserve data privacy. 

 

After linking TAF data with Decennial/ACS data, 7.11% of Medicaid beneficiaries nationally were 

still missing race/ethnicity (Table 6). Since race/ethnicity information was missing in both sources, 

these observations are not included in future analyses. There are a couple of reasons why 

Decennial/ACS data may not fill in missing information for every person. First, in order to link 

TAF data to any Census Bureau record, individuals must have valid PIKs which means they must 

first be found in an internal reference file consisting of records from many surveys, censuses, and 

administrative records – the main one of which is the Social Security Administration (SSA) 

administrative data. Second, we do not have race/ethnicity information for all observations with 

PIKs.  

Among beneficiaries who were unable to be linked to Decennial/ACS data, the vast majority 

received a PIK. This finding is consistent with the notion that health records may capture 

populations who are not observed in any survey, census, or other administrative records data that 

 
13 Although, differences between the two groups in Table 5 may be representative of true differences, some of the 

difference could be due to differences in how race/ethnicity is collected.  
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the Census Bureau collects or houses.14 Overall, most Medicaid beneficiaries (92.89%) had 

race/ethnicity information in one or both data sources with the majority (57.36%) having this 

information in both files.  

Table 6. Presence of Race/Ethnicity Information After Linking TAF and Decennial/ACS 

Data   
N Column %  
(1) (2) 

Missing in both sources 6,828,000 7.11 

Missing in TAF only 11,860,000 12.36 

Missing in Decennial/ACS only 22,230,000 23.16 

Have in both sources 55,060,000 57.36 

Total 95,990,000 100 
Source: T-MSIS Analytic Files (TAF) data (2016); Decennial Census (2000, 2010); and American Community Survey 

(ACS) data (2001-2019) 

Notes: DMS #P-7522052. All results were approved for release by the Disclosure Review Board of the U.S. Census 

Bureau, authorization number CBDRB-FY22-375. All numeric values were rounded according to U.S. Census Bureau 

disclosure protocols to preserve data privacy. 

 

Figure 1 shows the percent of beneficiaries who were missing race/ethnicity in 2016 TAF data 

across states (these values can also be found in Table A-5). Although, on average, 19.47% percent 

of Medicaid beneficiaries were missing race/ethnicity across all states, Figure 1 demonstrates that 

there was considerable variation across states. Some states did not have race/ethnicity information 

for any of their Medicaid beneficiaries, including Nebraska, Rhode Island, and Tennessee. Beyond 

states with complete missingness, there were also states with high rates of missingness including 

Mississippi (83.52%) and Kansas (79.45%). Additionally, the lowest rates of missingness were 

observed in Delaware (0.01%), South Dakota (0.08%), and Idaho (0.46%) suggesting that these 

states had race/ethnicity information for nearly all their Medicaid beneficiaries in 2016. 

 
14 Given the large amount of documentation required to establish eligibility for Medicaid, these data include 

individuals who are likely to be captured by survey, census, or other administrative records data that the Census Bureau 

collects or houses. Other health records, such as emergency department or hospital records, likely include more hard-

to-reach populations and we would expect an even lower PIK rate for individuals captured by those records. 
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Figure 1. Percent of Medicaid Beneficiaries with Missing Race/Ethnicity Information in 2016 

TAF Data 

 

Source: T-MSIS Analytic Files (TAF) data (2016); Decennial Census (2000, 2010); and American Community Survey 

(ACS) data (2001-2019) 

Notes: DMS #P-7522052. All results were approved for release by the Disclosure Review Board of the U.S. Census 

Bureau, authorization number CBDRB-FY22-375. All numeric values were rounded according to U.S. Census Bureau 

disclosure protocols to preserve data privacy. 

 

Figure 2 depicts the percent of beneficiaries in TAF data who had missing race/ethnicity 

information but for whom we could obtain their race/ethnicity information from Decennial/ACS 

data, by state (these values can also be found in Table A-5). For example, of all the Medicaid 

beneficiaries missing race/ethnicity in Colorado in 2016 (46.34% in Figure 1), it was possible to 

populate race/ethnicity information for 70.67% of them by linking TAF to Decennial/ACS data 

(Figure 2). All states had at least one-third of their observations with missing race/ethnicity 

information populated and nearly one-tenth had over 75% of all missingness accounted for by 

Decennial/ACS data.  
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Figure 2. Percent of Medicaid Beneficiaries in 2016 TAF Data with Missing Race/Ethnicity 

Information Populated by Decennial/ACS Data 

 

Source: T-MSIS Analytic Files (TAF) data (2016); Decennial Census (2000, 2010); and American Community Survey 

(ACS) data (2001-2019) 

Notes: DMS #P-7522052. All results were approved for release by the Disclosure Review Board of the U.S. Census 

Bureau, authorization number CBDRB-FY22-375. All numeric values were rounded according to U.S. Census Bureau 

disclosure protocols to preserve data privacy. 

 

Figure 3 depicts the percent of Medicaid beneficiaries still missing race/ethnicity information after 

2016 TAF data was linked to Decennial/ACS data (these values can also be found in Table A-5). 

Relative to Figure 1, there is a marked decline in the percent of Medicaid beneficiaries missing 

race/ethnicity after race/ethnicity information was brought in from Decennial/ACS data. Across 

all states, the overall missing rate was reduced by 63.62%. Note that there were no longer any 

states with missing race/ethnicity information for 50% or more of their beneficiaries. After the 

linkage, most states (n=36) had 10 percent or fewer beneficiaries with missing race/ethnicity.  
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Figure 3. Percent of Medicaid Beneficiaries with Missing Race/Ethnicity Information in 2016 

TAF Data After Linking to Decennial/ACS Data 

 

Source: T-MSIS Analytic Files (TAF) data (2016); Decennial Census (2000, 2010); and American Community Survey 

(ACS) data (2001-2019) 

Notes: DMS #P-7522052. All results were approved for release by the Disclosure Review Board of the U.S. Census 

Bureau, authorization number CBDRB-FY22-375. All numeric values were rounded according to U.S. Census Bureau 

disclosure protocols to preserve data privacy. 

 

This first portion of this paper has demonstrated the feasibility and effectiveness of linking TAF 

to Decennial/ACS data. Overall, we found a high PIK rate (97.73%) and a moderate linkage rate 

(69.85%) for Medicaid beneficiaries. Additionally, we found that Decennial/ACS data could fill 

in 63.62% of observations with missing race/ethnicity information in 2016 TAF data. Overall, 

there were still 7.11% of TAF observations for which we could not identify race/ethnicity 

information in Decennial/ACS data. There were also important differences across states. There 

was considerable variation in both missingness rate as well as the effectiveness of linking to 

Decennial/ACS data across states. 

Race/Ethnicity Concordance 

Our second goal was to evaluate whether race/ethnicity information was concordant between TAF 

Decennial/ACS data for linked observations. Based on previous research (Fernandez et al. 2015), 

we anticipated that the majority of beneficiaries would have concordant race/ethnicity information 

in both sources. Table 7 shows the concordance of race/ethnicity between the two data sources. 

Most individuals had race/ethnicity information in both data sources (57.36%). Of those with 

race/ethnicity information in both sources, 87.54% had concordant race/ethnicity information. For 
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the rest of the beneficiaries (12.47%), their race/ethnicity information was discordant between the 

two sources. In what follows, we focus on Medicaid beneficiaries with concordant race/ethnicity 

information and then we move our attention to Medicaid beneficiaries with discordant information. 

Table 7. Concordance of Race/Ethnicity Information in TAF and Decennial/ACS Data   
N Column %  
(1) (2) 

Missing information in one or both sources 40,930,000 42.64 

Has information in both sources 55,060,000 57.36 

     Discordant information 6,865,000 12.47 

     Concordant information 48,200,000 87.54 

Total 95,990,000 100 

Source: T-MSIS Analytic Files (TAF) data (2016); Decennial Census (2000, 2010); and American Community Survey 

(ACS) data (2001-2019) 

Notes: DMS #P-7522052. All results were approved for release by the Disclosure Review Board of the U.S. Census 

Bureau, authorization number CBDRB-FY22-375. All numeric values were rounded according to U.S. Census Bureau 

disclosure protocols to preserve data privacy. 

 

In the Race/Ethnicity Concordance Supplement, we focus on observations with race/ethnicity 

concordance for each of the four broad race/ethnicity categories for all states (Figure B-1 through 

Figure B-4). Among those with race/ethnicity in both sources, the percent of Medicaid 

beneficiaries with concordant responses was defined as the number with concordant race/ethnicity 

between TAF and Decennial/ACS data divided by the number of beneficiaries reporting that 

race/ethnicity in TAF. Although both the overall PIK and linkage rates were high, evaluation of 

concordance rates demonstrated that there were differences in race/ethnicity concordance that 

varied by racial/ethnic group as well as by state. More specifically, race/ethnicity concordance was 

highest for beneficiaries who identified as Black (89.87%), White (88.08%), and Hispanic 

(86.16%) and lowest for beneficiaries who identified as other race (81.38%), with considerable 

variation across states.  

For beneficiaries with discordant race/ethnicity information, we identified two approaches for 

creating concordance for two purposes. First, we wanted to further assess the potential value of 

race/ethnicity information in Decennial/ACS data for supplementing TAF data. Second, we 

wanted to investigate potential bias in estimations of health outcomes when missingness is 

unaccounted for.  

In our first approach, we retained all TAF race/ethnicity information since this was directly 

reported by Medicaid beneficiaries to state Medicaid offices. For those who were missing 

race/ethnicity information in TAF data but were linked to Decennial/ACS data, we supplemented 

their race/ethnicity with information from Decennial/ACS data (from here on we will refer to the 

race/ethnicity variable constructed using this approach as “Supplemental Race”). However, the 

Supplemental Race strategy is limited in that it did not consider possible discrepancies for 

observations with discordant race/ethnicity information between TAF and Decennial/ACS data. 

Therefore, in the second approach, a new variable was constructed to address issues of discordance 

based on the methods proposed by Ennis et al. (2018). We created a new race variable in line with 

the authors suggested approach which prioritizes smaller racial/ethnic groups (from here on we 
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will refer to the race/ethnicity variable constructed using this approach as “Prioritized Race”). The 

Prioritized Race approach had one difference relative to Ennis et al. (2018). In our data, 

race/ethnicity was combined into one variable, while Ennis et al. (2018) treated race and ethnicity 

as discrete measures. Given this, our final prioritization scheme was as follows: Hispanic (any 

race); other race; Black; and White.15 Our Prioritized Race approach had advantages over the 

Supplemental Race approach in that it overcame discordant race/ethnicity information and more 

fully utilized Decennial/ACS data. However, the way we achieved these extra benefits with this 

approach was by making additional assumptions about race/ethnicity prioritization as a means of 

resolving discordant information. 

Table 8 provides the race/ethnicity distribution for the original TAF race variable (race/ethnicity 

as reported in TAF; referred to as TAF Race, hereafter) and our two approaches incorporating 

Decennial/ACS data: Supplemental Race (race/ethnicity as reported in TAF but supplemented by 

information from Decennial/ACS data for individuals with no TAF information) and Prioritized 

Race (prioritizing smaller racial/ethnic groups over larger ones when information from the two 

sources was discordant). When comparing the TAF Race and Supplemental Race, the racial/ethnic 

distributions were comparable. However, when comparing TAF Race and Prioritized Race, there 

was an increase in the percentage of Hispanic and other race beneficiaries and a decrease in the 

percentage of White beneficiaries. An increase in the percent of Hispanic beneficiaries for 

Prioritized Race highlights potential issues of incomplete and/or inconsistent collection of 

ethnicity data across state Medicaid offices. There was very little change in the percentage of Black 

beneficiaries. Overall, using Decennial/ACS data only to fill in race/ethnicity information for 

Medicaid beneficiaries missing this information in TAF data changed the racial/ethnic distribution 

minimally. On the other hand, using Decennial/ACS data to both fill in and override race/ethnicity 

information for certain individuals with discordant information, prioritizing smaller racial/ethnic 

groups, led to larger changes in the racial/ethnic distribution of the Medicaid population.  

Table 8. Race/Ethnicity Distribution in TAF Data Before and After Linking to 

Decennial/ACS Data   
TAF Race Supplemental Race Prioritized Race  

N Column % N Column % N Column %  
(1) (2) (3) (4) (5) (6) 

Hispanic 21,120,000 27.32 24,020,000 26.94 26,580,000 29.81 

White 34,060,000 44.06 39,530,000 44.34 36,330,000 40.75 

Black 16,190,000 20.94 18,620,000 20.88 18,170,000 20.38 

Other 5,929,000 7.67 6,992,000 7.84 8,085,000 9.07 

Total 77,300,000 100 89,160,000 100 89,160,000 100 
Source: T-MSIS Analytic Files (TAF) data (2016); Decennial Census (2000, 2010); and American Community Survey 

(ACS) data (2001-2019) 

Notes: This table omits the “unknown” race groups to create comparable race/ethnic distributions between the three 

approaches. DMS #P-7522052. All results were approved for release by the Disclosure Review Board of the U.S. 

Census Bureau, authorization number CBDRB-FY22-375. All numeric values were rounded according to U.S. Census 

Bureau disclosure protocols to preserve data privacy. 

 
15 For the detailed race/ethnicity variable, we prioritized race/ethnicity assignment in the following way: Hispanic 

(any race); Native Hawaiian Pacific Islander; American Indian and Alaskan Native; two or more races; Asian; Black; 

and White. 
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Figure 4 and Figure 5 demonstrate the flow of beneficiaries between TAF Race and the 

Supplemental/Prioritized Race approaches, respectively. In Figure 4, the only changes to the 

distribution were for beneficiaries with unknown race/ethnicity information. Of those beneficiaries 

for whom it was possible to assign race/ethnicity information, the majority were moved to the 

White race group based on Decennial/ACS data.  

Figure 4. Flow of Medicaid Beneficiaries from the TAF Race Approach to Supplemental 

Race Approach 

 

Source: T-MSIS Analytic Files (TAF) data (2016); Decennial Census (2000, 2010); and American Community Survey 

(ACS) data (2001-2019) 

Notes: DMS #P-7522052. All results were approved for release by the Disclosure Review Board of the U.S. Census 

Bureau, authorization number CBDRB-FY22-375. All numeric values were rounded according to U.S. Census Bureau 

disclosure protocols to preserve data privacy. 
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More movement between race/ethnicity categories took place between TAF Race and Prioritized 

Race (Figure 5). All beneficiaries who reported a Hispanic identity in TAF Race retained that 

race/ethnicity identity in Prioritized Race. Besides those beneficiaries who had missing 

race/ethnicity information in TAF, no beneficiaries moved to the White race category based on the 

prioritization scheme. There was an increase in the overall number of individuals identifying as 

Hispanic, with movement from all race/ethnicity groups with the biggest contribution from the 

unknown race/ethnicity group in TAF Race. Among White Medicaid beneficiaries, a small 

proportion moved to Hispanic, Black, and other race based on the Prioritized Race approach.  

Figure 5. Flow of Medicaid Beneficiaries from the TAF Race Approach to the Prioritized 

Race Approach  

 

Source: T-MSIS Analytic Files (TAF) data (2016); Decennial Census (2000, 2010); and American Community Survey 

(ACS) data (2001-2019) 

Notes: DMS #P-7522052. All results were approved for release by the Disclosure Review Board of the U.S. Census 

Bureau, authorization number CBDRB-FY22-375. All numeric values were rounded according to U.S. Census Bureau 

disclosure protocols to preserve data privacy. 
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We performed additional analyses examining state-level changes in the race/ethnicity distribution 

when comparing TAF Race to each of the two approaches – Supplemental and Prioritized Race 

(Figure B-5 through Figure B-12). The biggest benefit of linking TAF and Decennial/ACS data 

came from filling in race/ethnicity information for beneficiaries in states who were missing entire 

race/ethnicity categories (Connecticut, DC, Kansas) or all race/ethnicity information for all 

beneficiaries (Nebraska, Rhode Island, Tennessee). In general, changes across states for each 

race/ethnicity group were relatively small in magnitude. The greatest amount of absolute change 

in the race/ethnicity distribution was for White beneficiaries with a more pronounced change in 

the Prioritized Race approach.  

Bias Assessment  

Our third and final aim was to assess whether using TAF data with missing race/ethnicity 

information results in biased estimates of racial/ethnic health disparities. Table 9 shows the 

average annual crude mortality rates per 10,000 Medicaid beneficiaries who were missing and 

those who were not missing race/ethnicity information in TAF data for the two periods. Columns 

1 and 2 focus on the period before the pandemic (January 2016 – February 2020). Column 1 

provides mortality rates using TAF Race for those not missing TAF Race. This is a group of 

Medicaid beneficiaries for whom researchers working with TAF data would observe race/ethnicity 

information for. In contrast, Column 2 provides mortality rates using race/ethnicity information 

from Decennial/ACS data for beneficiaries who were missing race/ethnicity information in TAF 

data. This table indicates that those missing race/ethnicity in TAF but whose race/ethnicity we 

could find in Decennial/ACS data had higher mortality rates across all racial/ethnic groups. This 

provides some initial empirical evidence that those missing race/ethnicity were different from 

those who had this information in Medicaid data in terms of mortality outcomes.16 These 

differences also persisted for the period including the pandemic (Columns 3 and 4). We also 

estimated average annual mortality rates for the detailed race/ethnicity variable (Table C-1).17  

 
16 Supplementary analyses showed that Medicaid beneficiaries missing race/ethnicity information in TAF data but 

with valid race/ethnicity information in Decennial/ACS data were, on average, older than Medicaid beneficiaries not 

missing race/ethnicity in TAF data. This is in part due to challenges assigning PIKs to children.  
17 We note that mortality rates presented throughout this paper were not adjusted for key sociodemographic 

characteristics. Our goal was to compare mortality rates within a given racial/ethnic group based on their missingness 

status in TAF rather than to compare mortality rates across racial/ethnic groups. Age distributions varied across 

racial/ethnic groups with Hispanic beneficiaries being, on average, younger relative to White beneficiaries. Due to 

this, the unadjusted mortality rate for Hispanic beneficiaries is much lower than the unadjusted mortality rate for White 

beneficiaries. 
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Table 9. Average Annual Mortality Rate per 10,000 Beneficiaries by Missing Status and 

Time Period across Race/Ethnicity Groups 

 
Before the Pandemic  

(January 2016 –  

February 2020) 

Including the Pandemic 

 (January 2016 -  

June 2021) 

N 

 
Not missing 

TAF race; 

TAF race 

Missing  

TAF race; 

Decennial/ACS 

race 

Not missing 

TAF race; 

TAF race 

Missing  

TAF race; 

Decennial/ACS 

race 

Not missing 

TAF race; 

TAF race 

Missing 

TAF race; 

Decennial/ACS 

race 

 (1) (2) (3) (4) (5) (6) 

Hispanic 42.08 49.80 46.13 55.77 21,120,000 2,901,000 

White 131.60 160.40 130.20 157.90 34,060,000 5,466,000 

Black 84.92 92.49 89.24 99.77 16,190,000 2,435,000 

Other 68.16 77.11 73.61 80.90 5,929,000 1,063,000 

Source: T-MSIS Analytic Files (TAF) data (2016); Census Numident (Q2, 2021); Decennial Census (2000, 2010); 

and American Community Survey (ACS) data (2001-2019) 

Notes: Mortality rates were not age adjusted. DMS #P-7522052. All results were approved for release by the 

Disclosure Review Board of the U.S. Census Bureau, authorization number CBDRB-FY22-375. All numeric values 

were rounded according to U.S. Census Bureau disclosure protocols to preserve data privacy. 

 

Figure 6 and Figure 7 depict the differences in state-specific average annual mortality rates per 

10,000 Medicaid beneficiaries for three racial/ethnic groups for TAF Race relative to 

Supplemental Race and Prioritized Race, respectively. Both figures show mortality rates for two 

periods – before the pandemic and including the pandemic – to assess whether state-specific 

mortality bias estimates varied between the periods. States with no information either did not have 

data for that race/ethnic category or had rates suppressed due to small denominators. We omitted 

several outlier states from these figures for easier viewing of the figures, as specified in the note 

for each figure.  

Figure 6 shows the differences in the average annual mortality rates between TAF Race and 

Supplemental Race for each state and period. Negative values suggest an underestimation of 

mortality rates using TAF Race while positive values suggest an overestimation of mortality rates 

using TAF Race. The closer a difference is to zero the smaller the difference between TAF Race 

and Supplemental Race in estimating race-specific mortality rates. While mortality rates during 

both periods are presented in the graph, mortality rates provided in the text below cover the period 

including the pandemic (January 2016 – June 2021). For each racial/ethnic groups, most states 

hover close to zero, indicating very little difference in race-specific mortality between TAF Race 

and Supplemental Race. For these states, researchers focusing only on Medicaid beneficiaries with 

non-missing race/ethnicity information in TAF data are likely to produce unbiased estimates of 

race-specific mortality rates. However, there are some important exceptions. For example, for 

Hispanic ethnicity, Wyoming (-72.93), Idaho (-46), Mississippi (-42.66), and Massachusetts (-

20.39) underestimated mortality rates using TAF Race relative to Supplemental Race. In contrast, 

for New York mortality rates were overestimated by 41.24 Hispanic beneficiaries per 10,000 when 

using TAF Race relative to Supplemental Race. For White beneficiaries, Iowa (-243.45, not 

pictured), Massachusetts (-50.3) and North Dakota (-26.6) underestimated mortality rates while 

D.C. (197.4, not pictured), Alabama (74.9) and Missouri (35.3) overestimated mortality rates using 

TAF Race relative to Supplemental Race. Finally, mortality rates for Black beneficiaries remained 
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comparable between the two approaches, with the exception of Alabama (70.5), Mississippi (23.2), 

and Missouri (21.1).  

Figure 6. Difference in Average Annual Race-Specific Mortality Rate per 10,000, TAF Race 

and Supplemental Race  

 

Source: T-MSIS Analytic Files (TAF) data (2016); Census Numident (Q2, 2021); Decennial Census (2000, 2010); 

and American Community Survey (ACS) data (2001-2019)  

Note: Mortality rates were not age adjusted. Omitted values include DC (204.7 and 197.4) and IA (-262.65 and -

243.45) for White beneficiaries (before the pandemic and including the pandemic, respectively). Differences are 

calculated as the annual mortality rate based on TAF Race minus the annual mortality rate based on the Supplemental 

Race. Positive values suggest that mortality rates were overestimated and negative values suggest that mortality rates 

were underestimated when relying on TAF Race. States with no information either did not have data for that 

race/ethnic category in TAF data or had rates suppressed due to small denominators. DMS #P-7522052. All results 

were approved for release by the Disclosure Review Board of the U.S. Census Bureau, authorization number CBDRB-

FY22-375. All numeric values were rounded according to U.S. Census Bureau disclosure protocols to preserve data 

privacy. 
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The pandemic period did not impact the mortality rate bias estimation for most states. However, 

in a few instances, there were substantial differences not only between the different race/ethnicity 

variable approaches, but also by the period during which the mortality rates were calculated. For 

instance, Figure 6 shows that Mississippi had a substantial difference in White (63 and 13.6) and 

Black (64.2 and 23.2) mortality rate bias in the period before the pandemic relative to the period 

that included the pandemic, respectively. This suggests that the mortality rate for White and Black 

beneficiaries was overestimated in both periods when relying on TAF Race alone. But the 

magnitude of overestimation was exacerbated when focusing only on the period before the 

pandemic. Magnitude of the bias varied by state and race/ethnicity group and depended on the 

state-specific differences in the composition of beneficiaries with and without race/ethnicity 

information in TAF data. 

Figure 7 shows the differences in the average annual mortality between TAF Race and Prioritized 

Race for each state. The closer a difference is to zero the smaller the difference between TAF Race 

and Prioritized Race in estimating race-specific mortality rates. Relative to Figure 6, there was 

more variation across states in the degree of difference in race-specific mortality rates. For 

Hispanic ethnicity, fewer states were hovering around zero and underestimation of Hispanic 

mortality using TAF Race relative to Prioritized Race occurred in most states. This was especially 

the case in Wyoming (-67.2), Mississippi (-48.46), and Massachusetts (-23.44). Only a couple of 

states substantially overestimated Hispanic mortality (i.e., Arizona and New York). For White 

beneficiaries, underestimation of mortality occurred in five states (i.e., Iowa, Massachusetts, 

Arizona, North Dakota, Wyoming), while overestimation of mortality occurred in Missouri (33.4), 

Alabama (75.8), and DC (204; not shown). Finally, for Black beneficiaries, there does not appear 

to be much difference in the mortality rate bias between the two approaches, with some exceptions, 

including Wyoming (-24.7), Mississippi (23), and Alabama (70.1).  
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Figure 7. Difference in Average Annual Race-Specific Mortality Rate per 10,000, TAF Race 

and Prioritized Race  

 
Source: T-MSIS Analytic Files (TAF) data (2016); Census Numident (Q2, 2021); Decennial Census (2000, 2010); 

and American Community Survey (ACS) data (2001-2019) 

Note: Mortality rates were not age adjusted. Omitted values include DC (210.7 and 204) and IA (-263.65 and -244.35) 

for White beneficiaries (before the pandemic and including the pandemic, respectively). Differences are calculated as 

the annual mortality rate based on TAF Race minus the annual mortality rate based on the Prioritized Race. Positive 

values suggest that mortality rates were overestimated and negative values suggest that mortality rates were 

underestimated when relying on TAF Race. States with no information either did not have data for that race/ethnic 

category in TAF data or had rates suppressed due to small denominators. DMS #P-7522052. All results were approved 

for release by the Disclosure Review Board of the U.S. Census Bureau, authorization number CBDRB-FY22-375. All 

numeric values were rounded according to U.S. Census Bureau disclosure protocols to preserve data privacy. 

 

The majority of states did not appear to have high levels of bias being introduced into estimations 

of race-specific all-cause mortality. However, there were important differences based on whether 

we compared TAF Race to the Supplemental or Prioritized Race approach. Based on the 

prioritization assumptions behind the Prioritized Race approach, there was more movement in this 

approach, especially for Hispanic and White beneficiaries. For this analysis, we relied on crude 

rather than adjusted mortality rates. However, supplementary analyses using age adjusted mortality 

rates did not result in considerable change to the mortality rate bias observed. There were a few 

instances in which there was a large absolute change in mortality rate bias for a given state, but 

this was primarily restricted to states with high levels of missingness for a particular race/ethnicity 

group.  
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In addition to looking at race-specific mortality rates, we also investigated how bias could be 

introduced into the estimation of racial/ethnic disparities in mortality. To do this, we calculated 

the White/Hispanic and White/Black unadjusted mortality gaps. We did not age-adjust mortality 

rates and again caution the reader from making any conclusions about racial/ethnic mortality 

disparities based on the figures presented in this section. Our goal instead was to assess the change 

in disparities with and without the use of Decennial/ACS data for race/ethnicity information. Since 

we observed both over- and underestimation of mortality rates depending on state and racial/ethnic 

group, we had no prediction regarding the impact of the bias on mortality disparities (defined as 

differences in mortality rates between two race groups). If White and Hispanic mortality rates were 

underestimated to the same degree within a given state, then there would be no change in estimated 

mortality disparity for these two groups. On the other hand, there could be large differences in 

estimated disparities if the bias was sufficiently different between the two groups, especially if one 

group’s mortality rate was overestimated while the other group’s mortality rate was 

underestimated. 

Figure 8 and Figure 9 compare the difference between White and Hispanic/Black mortality rates 

for both TAF Race relative to Supplemental Race and Prioritized Race, respectively. We calculated 

the racial/ethnic mortality disparity by subtracting the White and Hispanic/Black mortality 

difference for Supplemental Race (annual White mortality rate minus annual Hispanic/Black 

mortality rate) from the White and Hispanic/Black mortality difference for TAF Race (annual 

White mortality rate minus annual Hispanic/Black mortality rate). A value of zero indicated that 

there was no difference in the mortality disparity between race/ethnic groups across the two 

approaches (TAF Race and Supplemental Race). A positive value indicated that the estimated 

mortality disparity between racial/ethnic groups was being overestimated in TAF Race, while a 

negative value indicated that it was being underestimated in TAF Race. States with no information 

either did not have data for that racial/ethnic category or had rates suppressed due to small 

denominators.  

In Figure 8, differences in the estimation of race/ethnic mortality disparities appear small, with a 

few important exceptions. For the White/Hispanic disparity, for example, in Iowa (-244.2), the 

racial/ethnic mortality disparity was substantially underestimated. The White/Hispanic mortality 

disparity was also being substantially overestimated in Missouri (36.82), Idaho (45.48), Wyoming 

(53.03), Mississippi (56.26), and Alabama (73.63). For the White/Black disparity, Iowa (-237.19), 

again, had underestimation of the disparity. Overestimation of the White/Black mortality rate 

disparity was also present in DC (194.1).  
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Figure 8. Racial/Ethnic Disparities in Mortality, TAF Race and Supplemental Race 

 
Source: T-MSIS Analytic Files (TAF) data (2016); Census Numident (Q2, 2021); Decennial Census (2000, 2010); 

and American Community Survey (ACS) data (2001-2019)  

Note: Mortality rates were not age adjusted. The calculation for race/ethnic mortality disparity subtracted the White 

and Hispanic/Black mortality difference for Supplemental Race (annual mortality rate for White – annual mortality 

rate for Hispanic) from the White and Hispanic/Black mortality difference for TAF Race (annual mortality rate for 

White – annual mortality rate for Hispanic). Therefore, a value of zero indicates that there was no difference in the 

annual mortality rates between race/ethnic groups across the two approaches (TAF Race and Supplemental Race). A 

positive value indicates that the estimated mortality disparity between race/ethnic groups was being overestimated in 

TAF Race, while a negative value indicates that it was being underestimated in TAF Race. States with no information 

either did not have data for that race/ethnic category or had rates suppressed due to small denominators. DMS #P-

7522052. All results were approved for release by the Disclosure Review Board of the U.S. Census Bureau, 

authorization number CBDRB-FY22-375. All numeric values were rounded according to U.S. Census Bureau 

disclosure protocols to preserve data privacy. 

 

Relative to Figure 8, Figure 9 looks comparable in terms of the mortality disparity differences for 

White beneficiaries relative to Hispanic and Black beneficiaries with a few important exceptions. 

There was a higher degree of underestimation of the White/Hispanic mortality disparity in Arizona 

(-61.46). Additionally, Idaho (-16.22) flipped to an underestimation of the White/Hispanic 

disparity when Prioritized Race was used as the comparison. Beyond a small amount of reordering 

across states, there were essentially no differences in the estimation of White/Black mortality 

disparities between Supplemental Race and Prioritized Race. Overall, the results for both Figure 8 

and Figure 9 suggest that using Medicaid data from most states does not seem to be producing 
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biased estimates of racial/ethnic disparities in mortality for either Hispanic or Black beneficiaries 

relative to White beneficiaries. There are some notable exceptions with Iowa and DC being 

extreme outliers using both approaches. Overall, these findings suggest that researchers should be 

attentive to how this mortality rate bias may be uniquely transferred to the estimation of 

racial/ethnic disparities when comparing race/ethnicity groups.  

Figure 9. Racial/Ethnic Disparities in Mortality, TAF Race and Prioritized Race 

 
Source: T-MSIS Analytic Files (TAF) data (2016); Census Numident (Q2, 2021); Decennial Census (2000, 2010); 

and American Community Survey (ACS) data (2001-2019) 

Note: Mortality rates were not age adjusted. The calculation for race/ethnic mortality disparity subtracted the White 

and Hispanic/Black mortality difference for Prioritized Race (annual mortality rate for White – annual mortality rate 

for Hispanic) from the White and Hispanic/Black mortality difference for TAF Race (annual mortality rate for White 

– annual mortality rate for Hispanic). Therefore, a value of zero indicates that there was no difference in the annual 

mortality rates between race/ethnic groups across the two approaches (TAF Race and Prioritized Race). A positive 

value indicates that the estimated mortality disparity between race/ethnic groups was being overestimated in TAF 

Race, while a negative value indicates that it was being underestimated in TAF Race. States with no information either 

did not have data for that race/ethnic category or had rates suppressed due to small denominators. DMS #P-7522052. 

All results were approved for release by the Disclosure Review Board of the U.S. Census Bureau, authorization 

number CBDRB-FY22-375. All numeric values were rounded according to U.S. Census Bureau disclosure protocols 

to preserve data privacy. 

 

Beyond estimating differences across race/ethnicity groups and states, mortality rates also varied 

considerably by age. Medicaid beneficiaries were, on average, younger and, thus, generally had 

lower mortality rates compared to the general population. We conducted supplementary analyses 
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that age-stratified our main set of analyses (Figure C-3 through Figure C-8). In both approaches, 

there was considerably more bias in the estimation of mortality rates for older Medicaid 

beneficiaries relative to younger ones.  

Overall, our results suggest that a variety of factors including race/ethnicity, age, and state must 

be considered when thinking about bias in estimates of all-cause mortality among Medicaid 

beneficiaries. Most importantly, there were differences across states in terms of mortality rate bias 

and these differences varied by the race/ethnicity group under investigation. For Hispanic 

ethnicity, Arizona, Idaho, Massachusetts, Mississippi, New York, and Wyoming exhibited 

exceptionally high rates of mortality rate bias. For White race, Alabama, Arizona, Iowa, DC, 

Massachusetts, Missouri, North Dakota, and Wyoming exhibited exceptionally high rates or 

mortality rate bias. Finally, for Black race, Alabama, Mississippi, Missouri, and Wyoming 

demonstrated exceptionally high rates of mortality rate bias.  

Conclusions 

It is increasingly important to systematically collect high-quality race and ethnicity data to further 

bolster research focused on racial/ethnic disparities in health and health care (Executive Office of 

the President 2021; James et al. 2021; National Research Council 2004; Institute of Medicine 

2009). This is especially true for Medicaid data (Brown-Podgorski, Roberts, and Schpero 2022; 

MACPAC 2021b) since there is considerable variation in the completeness of race/ethnicity data 

for beneficiaries across states (Khan et al. 2019). This research assessed the utility of linking 

Medicaid enrollment data and Census Bureau microdata sources (i.e., Decennial Census and ACS) 

as one way to enhance race/ethnicity information in Medicaid data. Additionally, we evaluated the 

degree to which using data with missing race/ethnicity information results in biased estimates of 

all-cause mortality. Our hope is that this paper can serve as a detailed state-level reference guide 

for researchers interested in utilizing race/ethnicity information in Medicaid data. 

Our research had several key findings. First, similar to previous research, linking Medicaid 

enrollment data and Decennial/ACS data is not only feasible, but also effective in providing 

race/ethnicity information for beneficiaries missing this information in Medicaid data (Fernandez 

et al. 2015). It was possible to fill in race/ethnicity information for 63.62% of beneficiaries who 

were missing this information nationally, resulting in only 7.11% of all beneficiaries with unknown 

race/ethnicity after the linkage to Decennial/ACS data (down from 19.47%). Our success in using 

Decennial/ACS data to fill in missing race/ethnicity varied considerably across states. Second, in 

terms of concordance, we found that 87.54% of beneficiaries with race/ethnicity information 

available in both sources had the same race/ethnicity listed, falling in line with previous research 

(Fernandez et al. 2015). Here too, concordance rates varied considerably across states.  

Finally, in terms of the bias assessment, our results demonstrated that in most instances, missing 

race/ethnicity in Medicaid data did not appear to pose a substantial problem for the estimation of 

race-specific mortality rates. However, there were important exceptions based on race/ethnicity, 

state, and age. In terms of race/ethnicity, White and Hispanic beneficiaries saw substantial 

misestimations of mortality rates while the estimation of mortality rates for Black beneficiaries 

remained relatively consistent across the two modified race/ethnicity approaches. In terms of state 
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analyses, most states did not exhibit high levels of mortality rate bias, but there were some 

exceptions. We also found that older beneficiaries exhibited higher rates of mortality rate bias than 

younger beneficiaries. Therefore, race/ethnicity, state, and age are all factors that must be 

considered in tandem when thinking about how best to proceed with health research focused on 

racial/ethnic disparities that rely on Medicaid enrollment data. 

Medicaid is not the only data that have incomplete race/ethnicity information and other health 

records face similar issues (Branham et al. 2022; Klinger et al. 2015; Krieger et al. 2020; 

Polubriaginof et al. 2019). Recent research has attempted to solve the problem of missing 

race/ethnicity information in health records data including by using imputation techniques 

(Grundmeier et al. 2015; Krieger et al. 2008; Labgold et al. 2021; Sorbero et al. 2022), natural 

language processing algorithms (Sholle et al. 2019), and data linkage strategies (Fernandez et al. 

2015; Kressin et al. 2003; McAlpine et al. 2007). Our study contributes to this growing area of 

research focused on improving the quality and usability of health records data.  

The methods employed and findings uncovered in this research have considerable potential beyond 

Medicaid data. For example, electronic health records (EHRs), health registries, 

inpatient/outpatient data, and emergency department data can similarly be linked to Census Bureau 

microdata sources. Some recent work has already successfully linked a variety of health records 

with Census Bureau microdata, including emergency department visit data from the Utah 

Department of Health (Powers et al. 2021) and patient-level EHRs from a healthcare system in the 

Southeast (Udalova et al. 2022) linked to ACS data. The potential of linking health records to 

restricted Census Bureau microdata is extensive given the unique resources of federal microdata. 

This potential is only further enhanced given the continuous and compulsory nature of health 

records especially in light of increasing challenges with regards to collecting new survey data 

(Conrad, Keusch, and Schober 2021; Robert M. Groves 2011; Mooney and Pejaver 2018). 

Health records data also have the potential to advance the mission of the Census Bureau. Hard-to-

reach populations may be captured by health data, even if they are not captured by any other 

survey, census, or administrative records data. For instance, everyone needs healthcare at some 

point in their lives and emergency departments are required to treat everyone regardless of their 

ability to pay for care or their immigration status. Health records can also be used to validate 

similar concepts captured in Census Bureau data, including demographic characteristics. With a 

plethora of demographic, social, contextual, and economic data available at the Census Bureau, 

linkages with health records can elucidate the role of social determinants of health and the 

pathways that lead to disparities in health. 

This study focused on mortality outcomes as a case study since mortality is consistently measured, 

readily available, and is one of the most studied health outcomes in health disparities research. 

However, mortality is not the only health outcome that may be biased when using data with 

missing race/ethnicity information. The findings presented here may not be generalizable to other 

health outcomes. Investigation of additional health outcomes is a promising arena for future 

research. Additionally, although we focused exclusively on race/ethnicity here, there are other 

demographic elements that are inconsistently captured in Medicaid data (Khan et al. 2019).  
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This study did have some limitations. After linkage, 7.11% of Medicaid beneficiaries still did not 

have any race/ethnicity information. This is likely a unique group in terms of both demographic 

characteristics and health outcomes. Previous research has discussed the implications and potential 

limitations of incomplete data linkages (Bohensky et al. 2010). However, given the differences 

between individuals missing on race/ethnicity, relative to those who are not (Ennis et al. 2018; 

Fernandez et al. 2015), we suspect that this group of beneficiaries may have their own set of unique 

characteristics. For example, they might be less likely to have formal ties to the labor market or be 

recipients of public programs. They are likely the individuals who are hard to reach during surveys 

and decennial censuses. This conjecture is based on the way the Census Bureau assigns the linkage 

keys. We suspect that this group may even have worse health outcomes than the group of 

beneficiaries we could find in Decennial/ACS data. Therefore, we suspect that our overall findings 

of mortality rate bias may be conservative. 

Our findings demonstrate significant potential for using Census Bureau microdata to complement 

existing health records that commonly lack important demographic characteristics, such as 

race/ethnicity. We find that enhancing race/ethnicity information in Medicaid enrollment data with 

population-level Census Bureau microdata is feasible and can advance our understanding of 

population health. Medicaid data and health records, more generally, can advance the goals of the 

Census Bureau by providing an opportunity to further leverage already available resources by 

exploring important population health topics. This research has shown how unique data linkages 

can be used strategically to advance the field of population health. 
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Supplemental Materials 

Appendix A. Data Linkage Supplement  

The Data Linkage Supplement provides supplementary materials for the Data Linkage portion of 

the analysis. Table A-1 is similar to Table 4 but provides the race/ethnicity distribution of 

beneficiaries for the detailed race/ethnicity variable. The other race category is now broken out 

into Asian, American Indian/Alaskan Native (AIAN), Native Hawaiian/Pacific Islander (NHPI), 

and beneficiaries identifying as two or more races. Among these newly observed race/ethnicity 

groups, Asian beneficiaries had the lowest PIK rate (98.32%). AIAN beneficiaries had the highest 

linkage rate (73.96%) and those identifying as two or more races had the lowest linkage rate 

(59.51%). 

Table A-1. Detailed Race/Ethnicity Distribution Based on 2016 TAF Data 

 All Observations 
Observations with 

PIKs 

Observations Linked 

to Decennial/ACS 

 N 
Column 

% 
N 

PIK 

Rate 

(%) 

N 
Linkage 

Rate (%) 

Linkage Rate 

(%), 

Conditional 

on PIK 
 (1) (2) (3) (4) (5) (6) (7) 

Hispanic 21,120,000 22.00 19,730,000 93.42 13,030,000 61.70 66.04 

White 34,060,000 35.48 33,900,000 99.53 26,880,000 78.92 79.29 

Black 16,190,000 16.87 16,090,000 99.38 11,380,000 70.29 70.73 

Asian 4,107,000 4.28 4,038,000 98.32 2,608,000 63.50 64.59 

AIAN 1,179,000 1.23 1,175,000 99.66 872,000 73.96 74.21 

NHPI 480,000 0.50 475,000 98.96 303,000 63.13 63.79 

Two or 

more races 
163,000 0.17 163,000 100 97,000 59.51 59.51 

Unknown 18,690,000 19.47 18,240,000 97.59 11,890,000 63.62 65.19 

Total 95,990,000 100 93,810,000 97.73 67,050,000 69.85 71.47 

Source: T-MSIS Analytic Files (TAF) data (2016); Decennial Census (2000, 2010); and American Community Survey 

(ACS) data (2001-2019)  

Notes: DMS #P-7522052. All results were approved for release by the Disclosure Review Board of the U.S. Census 

Bureau, authorization number CBDRB-FY22-375. All numeric values were rounded according to U.S. Census Bureau 

disclosure protocols to preserve data privacy. 

 

Table A-2 functions as an especially useful tool for comparing the race/ethnicity distribution of 

beneficiaries missing and not missing race/ethnicity information in TAF across all states. For 

example, the first row for each state presents the race/ethnicity distribution among beneficiaries 

who are not missing on race/ethnicity for the original TAF Race variable. The second row for each 

state represents the race/ethnicity distribution based on Decennial/ACS data for beneficiaries 

missing on race/ethnicity in TAF. By comparing these two rows, it is possible to see how the 

race/ethnicity distribution differs between those who did and did not have race/ethnicity 

information in TAF for each state. For example, in California (CA), 57.19% of the beneficiaries 

were reported to be Hispanic. However, among those who were missing race/ethnicity, 34.17% 

were Hispanic based on Decennial/ACS data. Therefore, Hispanic beneficiaries were 

underrepresented among those with missing race/ethnicity information in TAF in California. The 

last two rows for each state provide the Supplemental and Prioritized Race approach race/ethnicity 
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distributions based on linked TAF and Decennial/ACS data. For example, when we supplement 

race/ethnicity information with Decennial/ACS data for those who were missing this information 

in TAF we found that 55.79% of Medicaid beneficiaries identified as Hispanic in California in 

2016 (relative to 57.19%, originally). When race/ethnicity congruence is considered, as in the 

Prioritized Race approach, the percent of Hispanic beneficiaries in California increased to 58.75%.  

Table A-2. Comparing Racial and Ethnic Distribution for Beneficiaries with and without 

Race/Ethnicity Information in TAF Data across States  
State Race variable Hispanic White Black Other 

AK 

Not missing race in TAF (TAF reported race) 3.07 41.14 4.14 51.66 

Missing TAF Race (Decennial/ACS reported race) 14.30 55.50 5.74 24.50 

Supplemental Race 3.51 41.71 4.20 50.58 

Prioritized Race 5.98 38.53 3.88 51.61 

AL 

Not missing race in TAF (TAF reported race) 2.67 53.63 42.09 1.61 

Missing TAF Race (Decennial/ACS reported race) 7.05 43.35 45.57 4.03 

Supplemental Race 4.36 49.65 43.44 2.54 

Prioritized Race 4.89 48.44 43.33 3.34 

AR 

Not missing race in TAF (TAF reported race) 28.64 69.87 0.00 1.49 

Missing TAF Race (Decennial/ACS reported race) 26.02 47.71 20.57 5.69 

Supplemental Race 28.15 65.69 3.88 2.28 

Prioritized Race 29.29 62.88 4.40 3.43 

AZ 

Not missing race in TAF (TAF reported race) 6.86 66.43 10.80 15.91 

Missing TAF Race (Decennial/ACS reported race) 68.66 21.92 4.12 5.31 

Supplemental Race 20.66 56.49 9.31 13.54 

Prioritized Race 34.44 43.23 8.46 13.87 

CA 

Not missing race in TAF (TAF reported race) 57.19 22.07 8.50 12.23 

Missing TAF Race (Decennial/ACS reported race) 34.17 35.70 9.48 20.65 

Supplemental Race 55.79 22.90 8.56 12.74 

Prioritized Race 58.75 19.77 8.07 13.41 

CO 

Not missing race in TAF (TAF reported race) 22.49 63.09 9.28 5.13 

Missing TAF Race (Decennial/ACS reported race) 43.13 43.56 6.08 7.23 

Supplemental Race 30.31 55.68 8.07 5.93 

Prioritized Race 32.84 52.47 7.85 6.84 

CT 

Not missing race in TAF (TAF reported race) 0 70.65 24.04 5.31 

Missing TAF Race (Decennial/ACS reported race) 57.23 26.20 12.11 4.46 

Supplemental Race 12.68 60.80 21.40 5.12 

Prioritized Race 22.12 50.96 20.37 6.54 

DC 

Not missing race in TAF (TAF reported race) 0 1.76 97.17 1.07 

Missing TAF Race (Decennial/ACS reported race) 34.30 20.49 40.15 5.05 

Supplemental Race 5.89 4.98 87.37 1.75 

Prioritized Race 6.91 4.79 85.52 2.78 

DE 

Not missing race in TAF (TAF reported race) 15.77 43.46 37.71 3.06 

Missing TAF Race (Decennial/ACS reported race) 5.00 50.00 30.00 20.00 

Supplemental Race 15.77 43.46 37.71 3.06 

Prioritized Race 17.82 39.62 36.92 5.65 
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State Race variable Hispanic White Black Other 

FL 

Not missing race in TAF (TAF reported race) 36.23 34.40 27.77 1.59 

Missing TAF Race (Decennial/ACS reported race) 32.44 33.65 25.67 8.23 

Supplemental Race 35.90 34.33 27.59 2.18 

Prioritized Race 37.49 32.31 26.93 3.27 

GA 

Not missing race in TAF (TAF reported race) 2.57 44.87 49.59 2.96 

Missing TAF Race (Decennial/ACS reported race) 9.50 33.68 46.83 9.99 

Supplemental Race 3.04 44.12 49.41 3.43 

Prioritized Race 8.59 38.00 48.87 4.54 

HI 

Not missing race in TAF (TAF reported race) 2.64 23.79 1.96 71.62 

Missing TAF Race (Decennial/ACS reported race) 12.83 30.43 1.96 54.78 

Supplemental Race 3.88 24.59 1.96 69.57 

Prioritized Race 11.63 18.13 1.42 68.82 

IA 

Not missing race in TAF (TAF reported race) 70.32 2.35 10.89 16.44 

Missing TAF Race (Decennial/ACS reported race) 6.76 75.70 9.21 8.34 

Supplemental Race 58.18 16.36 10.57 14.89 

Prioritized Race 63.37 16.30 10.08 10.25 

ID 

Not missing race in TAF (TAF reported race) 0.03 98.06 0.00 1.91 

Missing TAF Race (Decennial/ACS reported race) 10.00 85.00 0.85 3.80 

Supplemental Race 0.05 98.03 0.00 1.91 

Prioritized Race 13.18 81.35 0.70 4.78 

IL 

Not missing race in TAF (TAF reported race) 23.07 42.38 30.62 3.93 

Missing TAF Race (Decennial/ACS reported race) 24.26 41.49 21.98 12.27 

Supplemental Race 23.12 42.34 30.27 4.26 

Prioritized Race 26.05 38.27 29.95 5.73 

IN 

Not missing race in TAF (TAF reported race) 9.85 66.83 21.03 2.29 

Missing TAF Race (Decennial/ACS reported race) 19.31 56.74 15.37 8.58 

Supplemental Race 10.15 66.51 20.85 2.48 

Prioritized Race 11.83 63.30 20.36 4.51 

KS 

Not missing race in TAF (TAF reported race) 100 0 0 0 

Missing TAF Race (Decennial/ACS reported race) 6.16 71.09 13.62 9.13 

Supplemental Race 31.23 52.10 9.98 6.69 

Prioritized Race 31.23 52.10 9.98 6.69 

KY 

Not missing race in TAF (TAF reported race) 3.62 82.29 12.92 1.17 

Missing TAF Race (Decennial/ACS reported race) 4.46 77.33 12.94 5.27 

Supplemental Race 3.74 81.60 12.92 1.74 

Prioritized Race 4.65 79.14 13.00 3.22 

LA 

Not missing race in TAF (TAF reported race) 6.61 41.38 50.87 1.14 

Missing TAF Race (Decennial/ACS reported race) 5.47 42.08 46.27 6.18 

Supplemental Race 6.38 41.53 49.92 2.18 

Prioritized Race 7.47 39.32 49.85 3.36 

MA 

Not missing race in TAF (TAF reported race) 9.86 64.48 17.54 8.12 

Missing TAF Race (Decennial/ACS reported race) 34.25 46.05 10.53 9.17 

Supplemental Race 18.50 57.95 15.06 8.49 

Prioritized Race 20.52 55.54 14.57 9.37 

MD 

Not missing race in TAF (TAF reported race) 16.15 31.56 45.97 6.32 

Missing TAF Race (Decennial/ACS reported race) 9.24 36.64 43.38 10.73 

Supplemental Race 15.34 32.15 45.67 6.84 

Prioritized Race 16.12 30.60 44.91 8.38 
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State Race variable Hispanic White Black Other 

ME 

Not missing race in TAF (TAF reported race) 1.97 91.92 4.14 1.98 

Missing TAF Race (Decennial/ACS reported race) 2.43 90.61 2.62 4.34 

Supplemental Race 2.00 91.84 4.04 2.12 

Prioritized Race 2.89 88.53 4.18 4.39 

MI 

Not missing race in TAF (TAF reported race) 6.71 62.44 28.98 1.87 

Missing TAF Race (Decennial/ACS reported race) 6.03 52.67 24.52 16.78 

Supplemental Race 6.67 61.84 28.71 2.79 

Prioritized Race 8.60 57.81 28.18 5.41 

MN 

Not missing race in TAF (TAF reported race) 7.72 59.93 20.49 11.86 

Missing TAF Race (Decennial/ACS reported race) 12.74 57.71 16.72 12.83 

Supplemental Race 8.36 59.64 20.01 11.98 

Prioritized Race 9.73 57.65 18.75 13.87 

MO 

Not missing race in TAF (TAF reported race) 10.52 65.40 22.56 1.52 

Missing TAF Race (Decennial/ACS reported race) 5.23 65.41 24.05 5.32 

Supplemental Race 8.35 65.40 23.17 3.08 

Prioritized Race 9.17 63.10 23.04 4.69 

MS 

Not missing race in TAF (TAF reported race) 2.04 42.91 53.62 1.43 

Missing TAF Race (Decennial/ACS reported race) 2.82 37.32 57.37 2.49 

Supplemental Race 2.64 38.55 56.54 2.26 

Prioritized Race 2.87 38.15 56.45 2.53 

MT 

Not missing race in TAF (TAF reported race) 3.99 75.14 0.86 20.01 

Missing TAF Race (Decennial/ACS reported race) 5.51 86.37 1.27 6.85 

Supplemental Race 4.10 75.98 0.89 19.02 

Prioritized Race 6.06 72.20 0.85 20.89 

NC 

Not missing race in TAF (TAF reported race) 13.19 44.21 36.31 6.29 

Missing TAF Race (Decennial/ACS reported race) 20.68 44.47 25.66 9.20 

Supplemental Race 13.24 44.21 36.25 6.30 

Prioritized Race 15.86 40.63 35.52 7.99 

ND 

Not missing race in TAF (TAF reported race) 4.68 62.05 8.63 24.65 

Missing TAF Race (Decennial/ACS reported race) 3.06 84.50 2.04 10.40 

Supplemental Race 4.65 62.39 8.53 24.43 

Prioritized Race 6.66 59.39 8.44 25.51 

NE 

Not missing race in TAF (TAF reported race) 0 0 0 0 

Missing TAF Race (Decennial/ACS reported race) 19.14 60.72 11.96 8.18 

Supplemental Race 19.14 60.72 11.96 8.18 

Prioritized Race 19.14 60.72 11.96 8.18 

NH 

Not missing race in TAF (TAF reported race) 5.65 88.47 2.40 3.48 

Missing TAF Race (Decennial/ACS reported race) 7.72 79.52 4.08 8.68 

Supplemental Race 5.74 88.09 2.47 3.70 

Prioritized Race 7.52 84.32 2.63 5.52 

NJ 

Not missing race in TAF (TAF reported race) 27.46 40.53 26.74 5.26 

Missing TAF Race (Decennial/ACS reported race) 24.11 42.61 13.43 19.86 

Supplemental Race 27.15 40.73 25.51 6.61 

Prioritized Race 33.43 34.16 24.53 7.87 

NM 

Not missing race in TAF (TAF reported race) 54.35 28.02 2.16 15.47 

Missing TAF Race (Decennial/ACS reported race) 30.40 56.22 3.75 9.63 

Supplemental Race 54.04 28.39 2.18 15.39 

Prioritized Race 60.19 21.92 2.06 15.83 
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State Race variable Hispanic White Black Other 

NV 

Not missing race in TAF (TAF reported race) 34.51 38.05 20.54 6.90 

Missing TAF Race (Decennial/ACS reported race) 36.33 21.70 10.65 31.33 

Supplemental Race 34.55 37.61 20.28 7.56 

Prioritized Race 38.17 33.03 19.28 9.52 

NY 

Not missing race in TAF (TAF reported race) 16.78 43.35 24.29 15.57 

Missing TAF Race (Decennial/ACS reported race) 49.00 27.08 14.51 9.41 

Supplemental Race 23.13 40.15 22.37 14.36 

Prioritized Race 26.09 36.94 21.45 15.52 

OH 

Not missing race in TAF (TAF reported race) 4.15 64.59 29.13 2.14 

Missing TAF Race (Decennial/ACS reported race) 5.31 76.46 13.22 5.02 

Supplemental Race 4.22 65.36 28.09 2.33 

Prioritized Race 5.82 62.03 27.34 4.81 

OK 

Not missing race in TAF (TAF reported race) 17.41 51.32 13.48 17.79 

Missing TAF Race (Decennial/ACS reported race) 8.43 54.79 16.07 20.71 

Supplemental Race 17.11 51.43 13.56 17.89 

Prioritized Race 18.76 47.11 12.40 21.74 

OR 

Not missing race in TAF (TAF reported race) 31.18 60.06 3.05 5.70 

Missing TAF Race (Decennial/ACS reported race) 50.43 38.36 2.13 9.09 

Supplemental Race 34.01 56.88 2.92 6.20 

Prioritized Race 36.79 52.66 2.77 7.78 

PA 

Not missing race in TAF (TAF reported race) 12.54 59.03 25.05 3.38 

Missing TAF Race (Decennial/ACS reported race) 26.23 48.47 14.03 11.26 

Supplemental Race 13.01 58.66 24.67 3.65 

Prioritized Race 14.93 55.34 24.22 5.51 

RI 

Not missing race in TAF (TAF reported race) 0 0 0 0 

Missing TAF Race (Decennial/ACS reported race) 25.11 59.17 9.14 6.58 

Supplemental Race 25.11 59.17 9.14 6.58 

Prioritized Race 25.11 59.17 9.14 6.58 

SC 

Not missing race in TAF (TAF reported race) 5.64 45.39 47.56 1.42 

Missing TAF Race (Decennial/ACS reported race) 8.10 46.64 39.74 5.52 

Supplemental Race 6.12 45.63 46.02 2.22 

Prioritized Race 7.29 43.37 45.78 3.55 

SD 

Not missing race in TAF (TAF reported race) 4.86 61.53 3.67 29.94 

Missing TAF Race (Decennial/ACS reported race) 5.00 20.00 10.00 70.00 

Supplemental Race 4.86 61.51 3.67 29.96 

Prioritized Race 7.10 54.27 3.99 34.64 

TN 

Not missing race in TAF (TAF reported race) 0 0 0 0 

Missing TAF Race (Decennial/ACS reported race) 5.71 63.37 27.37 3.56 

Supplemental Race 5.71 63.37 27.37 3.56 

Prioritized Race 5.71 63.37 27.37 3.56 

TX 

Not missing race in TAF (TAF reported race) 58.05 22.53 16.28 3.14 

Missing TAF Race (Decennial/ACS reported race) 26.13 34.39 31.07 8.40 

Supplemental Race 56.17 23.22 17.15 3.45 

Prioritized Race 58.65 20.53 16.71 4.11 

UT 

Not missing race in TAF (TAF reported race) 25.94 68.45 2.91 2.70 

Missing TAF Race (Decennial/ACS reported race) 14.13 62.68 2.18 21.01 

Supplemental Race 24.08 67.54 2.79 5.58 

Prioritized Race 28.49 61.53 2.61 7.38 
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State Race variable Hispanic White Black Other 

VA 

Not missing race in TAF (TAF reported race) 3.13 53.94 37.97 4.96 

Missing TAF Race (Decennial/ACS reported race) 39.63 31.77 18.73 9.87 

Supplemental Race 3.52 53.70 37.76 5.02 

Prioritized Race 8.72 46.53 37.39 7.36 

VT 

Not missing race in TAF (TAF reported race) 0.55 94.71 2.59 2.15 

Missing TAF Race (Decennial/ACS reported race) 2.07 91.99 1.50 4.44 

Supplemental Race 0.76 94.32 2.44 2.48 

Prioritized Race 1.98 90.69 2.60 4.74 

WA 

Not missing race in TAF (TAF reported race) 21.79 58.42 7.52 12.26 

Missing TAF Race (Decennial/ACS reported race) 20.32 54.02 5.78 19.88 

Supplemental Race 21.70 58.16 7.41 12.72 

Prioritized Race 23.61 54.43 6.84 15.12 

WI 

Not missing race in TAF (TAF reported race) 13.02 62.40 18.97 5.61 

Missing TAF Race (Decennial/ACS reported race) 7.36 56.96 19.86 15.82 

Supplemental Race 12.45 61.85 19.06 6.64 

Prioritized Race 13.65 59.93 18.58 7.84 

WV 

Not missing race in TAF (TAF reported race) 0.00 93.54 4.61 1.85 

Missing TAF Race (Decennial/ACS reported race) 2.18 89.44 5.45 2.92 

Supplemental Race 0.35 92.89 4.74 2.02 

Prioritized Race 1.32 90.11 5.15 3.42 

WY 

Not missing race in TAF (TAF reported race) 1.31 85.44 2.46 10.79 

Missing TAF Race (Decennial/ACS reported race) 42.05 51.81 1.08 5.06 

Supplemental Race 7.75 80.13 2.24 9.88 

Prioritized Race 12.51 74.23 1.90 11.36 
Source: T-MSIS Analytic Files (TAF) data (2016); Decennial Census (2000, 2010); and American Community Survey 

(ACS) data (2001-2019) 

Notes: All rows total 100. Blank cells are indicative of a state missing information for a particular race/ethnicity group. 

DMS #P-7522052. All results were approved for release by the Disclosure Review Board of the U.S. Census Bureau, 

authorization number CBDRB-FY22-375. All numeric values were rounded according to U.S. Census Bureau 

disclosure protocols to preserve data privacy. 
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Table A-3 is similar to Table 5 but provides the race/ethnicity distribution for the detailed 

race/ethnicity variable. Among the newly added race/ethnicity groups (Asian, AIAN, NHPI, two 

or more races), a lower percentage of Asian, AIAN, and NHPI beneficiaries were missing TAF 

race/ethnicity relative to those not missing race in TAF. However, beneficiaries who identified as 

two or more races were nearly much more likely to be missing on TAF race/ethnicity relative to 

not missing race/ethnicity in TAF (0.21% and 3.31%, respectively).  

Table A-3. Comparing Detailed Race/Ethnicity Distribution for Beneficiaries with and 

without Race/Ethnicity Information in TAF data  
Not missing race in TAF  

(TAF reported race) 

Missing TAF race  

(Decennial/ACS reported race) 
 N Column % N Column % 

 (1) (2) (3) (4) 

Hispanic 21,120,000 27.32 2,901,000 24.46 

White 34,060,000 44.06 5,466,000 46.09 

Black 16,190,000 20.94 2,435,000 20.53 

Asian 4,107,000 5.31 554,000 4.67 

AIAN 1,179,000 1.53 89,500 0.75 

NHPI 480,000 0.62 28,000 0.24 

Two or more races 163,000 0.21 392,000 3.31 

Total 77,300,000 100 11,860,000 100 
Source: T-MSIS Analytic Files (TAF) data (2016); Decennial Census (2000, 2010); and American Community Survey 

(ACS) data (2001-2019) 

Notes: DMS #P-7522052. All results were approved for release by the Disclosure Review Board of the U.S. Census 

Bureau, authorization number CBDRB-FY22-375. All numeric values were rounded according to U.S. Census Bureau 

disclosure protocols to preserve data privacy. 

 

Table A-4 provides the distribution of Medicaid beneficiaries across states for all race/ethnicity 

groups. The PIK rate was relatively high (>98%) for most states (n=46) (Column 4). The PIK rate 

was lowest in California (92.22%), Massachusetts (95.44%), Arizona (96.42%), Oregon (97.34%), 

and New York (97.92%). The percent of beneficiaries linked to Decennial/ACS data varied across 

states. Texas (61.27%), Utah (65.16%), and Georgia (65.18%) had the lowest linkage rates while 

Vermont (82.38%), Maine (80.06%), and West Virginia (78.53%) had the highest linkage rates 

(Column 6). Conditional upon receiving a PIK, linkage rates for each state increased slightly 

(Column 7). There was not a strong association between PIK and linkage rates (r = 0.31). For 

example, Florida and Minnesota shared a PIK rate of 99.42% but had different linkage rates 

(66.17% and 75.34%, respectively). 
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Table A-4. State Distribution Based on 2016 TAF Data  
All observations Observations with 

PIKs 

Observations Linked  

to Decennial/ACS  

N 
Column 

% 
N Row % N 

Linkage 

Rate (%) 

Linkage 

Rate (%), 

Conditional 

on PIK 

State (1) (2) (3) (4) (5) (6) (7) 

AK 209,000 0.22 209,000 100 156,000 74.64 74.64 

AL 1,335,000 1.39 1,321,000 98.95 926,000 69.36 70.10 

AR 1,165,000 1.21 1,161,000 99.66 888,000 76.22 76.49 

AZ 2,377,000 2.48 2,292,000 96.42 1,638,000 68.91 71.47 

CA 17,620,000 18.36 16,250,000 92.22 11,540,000 65.49 71.02 

CO 1,649,000 1.72 1,640,000 99.45 1,232,000 74.71 75.12 

CT 1,063,000 1.11 1,058,000 99.53 809,000 76.11 76.47 

DC 283,000 0.29 281,000 99.29 204,000 72.08 72.60 

DE 295,000 0.31 291,000 98.64 211,000 71.53 72.51 

FL 5,188,000 5.40 5,158,000 99.42 3,433,000 66.17 66.56 

GA 2,496,000 2.60 2,474,000 99.12 1,627,000 65.18 65.76 

HI 423,000 0.44 422,000 99.76 290,000 68.56 68.72 

IA 806,000 0.84 793,000 98.39 609,000 75.56 76.80 

ID 365,000 0.38 364,000 99.73 248,000 67.95 68.13 

IL 3,744,000 3.90 3,722,000 99.41 2,757,000 73.64 74.07 

IN 1,841,000 1.92 1,820,000 98.86 1,362,000 73.98 74.84 

KS 519,000 0.54 517,000 99.61 357,000 68.79 69.05 

KY 1,655,000 1.72 1,645,000 99.40 1,272,000 76.86 77.33 

LA 1,747,000 1.82 1,742,000 99.71 1,282,000 73.38 73.59 

MA 2,238,000 2.33 2,136,000 95.44 1,522,000 68.01 71.25 

MD 1,536,000 1.60 1,523,000 99.15 1,085,000 70.64 71.24 

ME 331,000 0.34 330,000 99.70 265,000 80.06 80.30 

MI 2,923,000 3.05 2,902,000 99.28 2,252,000 77.04 77.60 

MN 1,391,000 1.45 1,383,000 99.42 1,048,000 75.34 75.78 

MO 1,232,000 1.28 1,227,000 99.59 867,000 70.37 70.66 

MS 911,000 0.95 910,000 99.89 646,000 70.91 70.99 

MT 277,000 0.29 276,000 99.64 208,000 75.09 75.36 

NC 2,420,000 2.52 2,407,000 99.46 1,683,000 69.55 69.92 

ND 124,000 0.13 124,000 100 89,500 72.18 72.18 

NE 304,000 0.32 304,000 100 201,000 66.12 66.12 

NH 261,000 0.27 260,000 99.62 202,000 77.39 77.69 

NJ 2,119,000 2.21 2,106,000 99.39 1,473,000 69.51 69.94 

NM 972,000 1.01 968,000 99.59 733,000 75.41 75.72 

NV 841,000 0.88 830,000 98.69 584,000 69.44 70.36 

NY 7,876,000 8.21 7,712,000 97.92 5,218,000 66.25 67.66 

OH 3,495,000 3.64 3,480,000 99.57 2,687,000 76.88 77.21 

OK 1,025,000 1.07 1,021,000 99.61 719,000 70.15 70.42 

OR 1,427,000 1.49 1,389,000 97.34 1,069,000 74.91 76.96 

PA 3,325,000 3.46 3,311,000 99.58 2,516,000 75.67 75.99 

RI 358,000 0.37 355,000 99.16 263,000 73.46 74.08 
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All observations Observations with 

PIKs 

Observations Linked  

to Decennial/ACS  

N 
Column 

% 
N Row % N 

Linkage 

Rate (%) 

Linkage 

Rate (%), 

Conditional 

on PIK 

State (1) (2) (3) (4) (5) (6) (7) 

SC 1,404,000 1.46 1,395,000 99.36 1,015,000 72.29 72.76 

SD 155,000 0.16 155,000 100 104,000 67.1 67.10 

TN 1,796,000 1.87 1,789,000 99.61 1,306,000 72.72 73.00 

TX 5,952,000 6.20 5,878,000 98.76 3,647,000 61.27 62.04 

UT 442,000 0.46 439,000 99.32 288,000 65.16 65.60 

VA 1,428,000 1.49 1,420,000 99.44 987,000 69.12 69.51 

VT 227,000 0.24 226,000 99.56 187,000 82.38 82.74 

WA 2,201,000 2.29 2,188,000 99.41 1,625,000 73.83 74.27 

WI 1,419,000 1.48 1,415,000 99.72 1,105,000 77.87 78.09 

WV 694,000 0.72 693,000 99.86 545,000 78.53 78.64 

WY 103,000 0.11 103,000 100 73,000 70.87 70.87 

Total 95,990,000 100 93,810,000 97.73 67,050,000 69.85 71.47 
Source: T-MSIS Analytic Files (TAF) data (2016); Decennial Census (2000, 2010); and American Community Survey 

(ACS) data (2001-2019)  

Notes: Column 7 percentage was calculated as the number of observations that were linked to Decennial/ACS data 

divided by the number of observations that received a PIK (Column 3). DMS #P-7522052. All results were approved 

for release by the Disclosure Review Board of the U.S. Census Bureau, authorization number CBDRB-FY22-375. All 

numeric values were rounded according to U.S. Census Bureau disclosure protocols to preserve data privacy. 

 



48 

 

Table A-5 provides the state-level percentages in table format from the maps included in the data 

linkage portion of our analysis (Figure 1 - Figure 3).  

Table A-5. State-Level Percentages for Figure 1 – Figure 3   
Figure 1 Figure 2 Figure 3  

Percent missing 

race/ethnicity 

Percent missing  

populated by linkage 

Percent missing  

after linkage 

State (1) (2) (3) 

AK 5.78 67.71 1.87 

AL 50.34 62.19 19.03 

AR 25.40 68.26 8.06 

AZ 31.09 63.74 11.27 

CA 10.05 58.11 4.21 

CO 46.34 70.67 13.59 

CT 30.04 66.28 10.13 

DC 24.95 62.42 9.37 

DE 0.01 80.00 0.00 

FL 13.85 60.16 5.52 

GA 9.80 66.21 3.31 

HI 20.53 53.47 9.55 

IA 26.53 65.38 9.19 

ID 0.46 42.60 0.26 

IL 5.50 71.34 1.58 

IN 4.28 71.75 1.21 

KS 79.45 70.98 23.05 

KY 17.54 76.22 4.17 

LA 26.30 72.81 7.15 

MA 47.60 60.39 18.85 

MD 17.09 64.14 6.13 

ME 8.94 66.29 3.01 

MI 9.31 63.97 3.35 

MN 18.85 63.32 6.91 

MO 51.86 64.50 18.41 

MS 83.52 69.56 25.42 

MT 11.48 62.96 4.25 

NC 1.04 59.88 0.42 

ND 1.71 88.00 0.21 

NE 100 65.98 34.02 

NH 7.71 53.00 3.62 

NJ 11.89 75.37 2.93 

NM 1.84 70.89 0.54 

NV 4.30 61.55 1.65 

NY 30.46 55.97 13.41 

OH 9.46 66.57 3.16 

OK 4.86 65.73 1.67 

OR 20.95 64.92 7.35 

PA 5.17 65.18 1.80 

RI 100 73.26 26.74 
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Figure 1 Figure 2 Figure 3  

Percent missing 

race/ethnicity 

Percent missing  

populated by linkage 

Percent missing  

after linkage 

State (1) (2) (3) 

SC 28.90 60.03 11.55 

SD 0.08 61.00 0.03 

TN 100 72.58 27.42 

TX 12.12 45.35 6.62 

UT 33.66 36.82 21.26 

VA 1.88 57.24 0.80 

VT 17.57 77.90 3.88 

WA 10.34 55.56 4.59 

WI 15.12 63.38 5.54 

WV 20.28 74.45 5.18 

WY 24.50 57.82 10.33 
Source: T-MSIS Analytic Files (TAF) data (2016); Decennial Census (2000, 2010); and American Community Survey 

(ACS) data (2001-2019) 

Notes: DMS #P-7522052. All results were approved for release by the Disclosure Review Board of the U.S. Census 

Bureau, authorization number CBDRB-FY22-375. All numeric values were rounded according to U.S. Census Bureau 

disclosure protocols to preserve data privacy. 

 

  



50 

 

Appendix B. Race/Ethnicity Concordance Supplement 

Figure B-1 through Figure B-4 show the percent of observations with race/ethnicity concordance 

for each of the four race/ethnicity categories (i.e., Hispanic; White; Black; and other race) between 

the two data sources for all states. Among those with race/ethnicity in both sources, the percent of 

Medicaid beneficiaries with race/ethnicity concordance was defined as the number of beneficiaries 

who had concordant race/ethnicity in TAF and Decennial/ACS data divided by the number of 

beneficiaries reporting that race/ethnicity in TAF. We also provide a table with all these values 

listed by state for easy reference (Table B-1). The average concordance rate was lowest for other 

race (81.38%) and Hispanic (86.16%) beneficiaries and highest for Black (89.87%) and White 

(88.08%) beneficiaries. 

Figure B-1. Percent of Medicaid Beneficiaries with Race/Ethnicity Concordance, Hispanic 

 

Source: T-MSIS Analytic Files (TAF) data (2016); Decennial Census (2000, 2010); and American Community Survey 

(ACS) data (2001-2019) 

Notes: Race/ethnicity information was not available in TAF data for Nebraska, Rhode Island, and Tennessee. 

Connecticut and DC were missing entirely on Hispanic ethnicity information for beneficiaries. Information for West 

Virginia has been suppressed due to a small denominator. DMS #P-7522052. All results were approved for release by 

the Disclosure Review Board of the U.S. Census Bureau, authorization number CBDRB-FY22-375. All numeric 

values were rounded according to U.S. Census Bureau disclosure protocols to preserve data privacy 
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Figure B-2. Percent of Medicaid Beneficiaries with Race/Ethnicity Concordance, White 

 

Source: T-MSIS Analytic Files (TAF) data (2016); Decennial Census (2000, 2010); and American Community Survey 

(ACS) data (2001-2019)  

Notes: Race/ethnicity information was not available in TAF data for Nebraska, Rhode Island, and Tennessee. Kansas 

was missing entirely for White beneficiaries. DMS #P-7522052. All results were approved for release by the 

Disclosure Review Board of the U.S. Census Bureau, authorization number CBDRB-FY22-375. All numeric values 

were rounded according to U.S. Census Bureau disclosure protocols to preserve data privacy 
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Figure B-3. Percent of Medicaid Beneficiaries with Race/Ethnicity Concordance, Black 

 

Source: T-MSIS Analytic Files (TAF) data (2016); Decennial Census (2000, 2010); and American Community Survey 

(ACS) data (2001-2019)  

Notes: Race/ethnicity information was not available in TAF data for Nebraska, Rhode Island, and Tennessee. Kansas 

was missing entirely for White beneficiaries. Information for Arkansas and Idaho has been suppressed due to small 

denominators. DMS #P-7522052. All results were approved for release by the Disclosure Review Board of the U.S. 

Census Bureau, authorization number CBDRB-FY22-375. All numeric values were rounded according to U.S. Census 

Bureau disclosure protocols to preserve data privacy. 
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Figure B-4. Percent of Medicaid Beneficiaries with Race/Ethnicity Concordance, Other Race 

 

Source: T-MSIS Analytic Files (TAF) data (2016); Decennial Census (2000, 2010); and American Community Survey 

(ACS) data (2001-2019) 

Notes: Race/ethnicity information was not available in TAF data for Nebraska, Rhode Island, and Tennessee. Kansas 

was missing entirely for White beneficiaries. DMS #P-7522052. All results were approved for release by the 

Disclosure Review Board of the U.S. Census Bureau, authorization number CBDRB-FY22-375. All numeric values 

were rounded according to U.S. Census Bureau disclosure protocols to preserve data privacy. 
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Table B-1 provides the state-level percentages in table format from the race/ethnicity concordance 

maps (Figure B-1 through Figure B-4).  

Table B-1. Percent of Medicaid Beneficiaries with Race/Ethnicity Concordance  
Figure B-1 Figure B-2 Figure B-3 Figure B-4 

 Percent concordant, 

Hispanic 

Percent concordant, 

White 

Percent concordant, 

Black 

Percent concordant, 

Other 

State (1) (2) (3) (4) 

AK 85.60 89.57 78.90 91.99 

AL 83.50 95.29 96.36 59.70 

AR 1.31 93.82 
 

43.50 

AZ 91.97 64.63 76.42 83.37 

CA 94.60 81.17 85.52 86.40 

CO 92.47 90.07 84.43 78.05 

CT 
 

78.53 82.32 67.40 

DC 
 

83.50 95.78 85.00 

DE 85.42 89.02 88.37 62.00 

FL 87.34 91.52 92.05 71.54 

GA 85.79 77.67 93.66 61.66 

HI 56.80 60.58 44.30 85.02 

IA 2.10 94.90 86.85 20.39 

ID 100 74.92 
 

71.50 

IL 89.05 87.47 92.22 80.73 

IN 87.16 93.77 89.62 81.45 

KS 81.16 
   

KY 79.51 95.62 88.73 78.90 

LA 35.88 91.09 95.80 64.70 

MA 90.39 92.97 84.42 87.06 

MD 86.25 93.22 94.13 75.12 

ME 55.90 95.38 80.60 78.70 

MI 82.39 91.61 91.97 57.78 

MN 82.19 95.57 83.33 84.95 

MO 40.87 92.58 92.23 77.60 

MS 82.50 94.49 95.93 82.80 

MT 66.20 93.07 52.50 86.19 

NC 85.32 89.15 93.07 59.12 

ND 82.20 93.74 88.70 87.72 

NE 
    

NH 78.00 94.53 71.60 54.80 

NJ 89.01 76.16 86.60 77.67 

NM 91.31 70.90 71.32 90.57 

NV 89.92 84.21 86.26 79.82 

NY 86.35 88.24 85.59 83.93 

OH 79.70 93.28 89.25 63.71 

OK 83.77 88.60 79.44 79.38 

OR 22.45 90.07 76.80 79.73 

PA 88.72 92.95 88.70 82.85 

RI 
    



55 

 

 
Figure B-1 Figure B-2 Figure B-3 Figure B-4 

 Percent concordant, 

Hispanic 

Percent concordant, 

White 

Percent concordant, 

Black 

Percent concordant, 

Other 

State (1) (2) (3) (4) 

SC 88.69 92.28 94.60 63.10 

SD 76.60 83.79 82.20 91.44 

TN 
    

TX 94.22 81.14 90.40 74.18 

UT 88.44 87.82 67.20 86.60 

VA 78.39 80.84 89.92 66.61 

VT 58.00 94.72 67.50 68.40 

WA 81.61 91.70 78.02 84.63 

WI 87.04 96.04 92.83 85.77 

WV 
 

95.59 81.46 38.10 

WY 85.00 89.19 47.70 81.40 
Source: T-MSIS Analytic Files (TAF) data (2016); Decennial Census (2000, 2010); and American Community Survey 

(ACS) data (2001-2019) 

Notes: DMS #P-7522052. All results were approved for release by the Disclosure Review Board of the U.S. Census 

Bureau, authorization number CBDRB-FY22-375. All numeric values were rounded according to U.S. Census Bureau 

disclosure protocols to preserve data privacy. 
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Figure B-5 through Figure B-8 provide information on the percentage point difference between 

TAF Race and Supplemental Race for each of the four race/ethnic groups across all states. 

Nebraska, Rhode Island, and Tennessee were missing entirely on race/ethnicity information in 

TAF data, so these states started at 0%. All maps used the same scale and color theme to make 

comparisons across racial/ethnic groups easier.  

Figure B-5. Percentage Point Difference in Race/Ethnicity Distribution Between TAF Race 

and Supplemental Race, Hispanic 

 

Source: T-MSIS Analytic Files (TAF) data (2016); Decennial Census (2000, 2010); and American Community Survey 

(ACS) data (2001-2019) 

Notes: Percentage point difference is measured as the percent of observations identified as a particular race/ethnicity 

in Supplemental Race minus the percent in TAF Race. Therefore, a positive value denotes an increase in the 

race/ethnic category when using the Supplemental Race approach. Connecticut, DC, Nebraska, Rhode Island, and 

Tennessee reported no beneficiaries with a Hispanic identity in TAF and started at 0% for this comparison map. DMS 

#P-7522052. All results were approved for release by the Disclosure Review Board of the U.S. Census Bureau, 

authorization number CBDRB-FY22-375. All numeric values were rounded according to U.S. Census Bureau 

disclosure protocols to preserve data privacy 
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Figure B-6. Percentage Point Difference in Race/Ethnicity Distribution Between TAF Race 

and Supplemental Race, White 

 

Source: T-MSIS Analytic Files (TAF) data (2016); Decennial Census (2000, 2010); and American Community Survey 

(ACS) data (2001-2019) 

Notes: Percentage point difference is measured as the percent of observations identified as a particular race/ethnicity 

in Supplemental Race minus the percent in TAF Race. Therefore, a positive value denotes an increase in the 

race/ethnic category when using the Supplemental Race approach. Kansas, Nebraska, Rhode Island, and Tennessee 

reported no White beneficiaries in TAF and started at 0% for this comparison map. DMS #P-7522052. All results 

were approved for release by the Disclosure Review Board of the U.S. Census Bureau, authorization number CBDRB-

FY22-375. All numeric values were rounded according to U.S. Census Bureau disclosure protocols to preserve data 

privacy. 
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Figure B-7. Percentage Point Difference in Race/Ethnicity Distribution Between TAF Race 

and Supplemental Race, Black 

 

Source: T-MSIS Analytic Files (TAF) data (2016); Decennial Census (2000, 2010); and American Community Survey 

(ACS) data (2001-2019) 

Notes: Percentage point difference is measured as the percent of observations identified as a particular race/ethnicity 

in Supplemental Race minus the percent in TAF Race. Therefore, a positive value denotes an increase in the 

race/ethnic category when using the Supplemental Race approach. Kansas, Nebraska, Rhode Island, and Tennessee 

reported no Black beneficiaries in TAF and started at 0% for this comparison map. DMS #P-7522052. All results were 

approved for release by the Disclosure Review Board of the U.S. Census Bureau, authorization number CBDRB-

FY22-375. All numeric values were rounded according to U.S. Census Bureau disclosure protocols to preserve data 

privacy. 
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Figure B-8. Percentage Point Difference in Race/Ethnicity Distribution Between TAF Race 

and Supplemental Race, Other Race 

 

Source: T-MSIS Analytic Files (TAF) data (2016); Decennial Census (2000, 2010); and American Community Survey 

(ACS) data (2001-2019) 

Notes: Percentage point difference is measured as the percent of observations identified as a particular race/ethnicity 

in Supplemental Race minus the percent in TAF Race. Therefore, a positive value denotes an increase in the 

race/ethnic category when using the Supplemental Race approach. Nebraska, Rhode Island, and Tennessee reported 

no other race beneficiaries in TAF and started at 0% for this comparison map. DMS #P-7522052. All results were 

approved for release by the Disclosure Review Board of the U.S. Census Bureau, authorization number CBDRB-

FY22-375. All numeric values were rounded according to U.S. Census Bureau disclosure protocols to preserve data 

privacy. 
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Figure B-9 through Figure B-12 provide information on the percentage point difference between 

TAF Race and Prioritized Race for each of the four race/ethnic groups across all states. Nebraska, 

Rhode Island, and Tennessee were missing entirely on race/ethnicity information in TAF data, so 

these states started at 0%. All maps used the same scale and color theme to make comparisons 

across racial/ethnic groups easier. 

Figure B-9. Percentage Point Difference in Race/Ethnicity Distribution Between TAF Race 

and Prioritized Race, Hispanic 

 

Source: T-MSIS Analytic Files (TAF) data (2016); Decennial Census (2000, 2010); and American Community Survey 

(ACS) data (2001-2019) 

Note: Percentage point difference is measured as the percent of observations identified as a particular race/ethnicity 

according to the Prioritized Race approach minus the percent of individuals of this race/ethnicity according to the TAF 

Race. Therefore, a positive value denotes an increase in the race/ethnicity category when using the Prioritized Race 

approach. Connecticut and DC reported no Hispanic beneficiaries in TAF and started at 0% for this comparison map. 

DMS #P-7522052. All results were approved for release by the Disclosure Review Board of the U.S. Census Bureau, 

authorization number CBDRB-FY22-375. All numeric values were rounded according to U.S. Census Bureau 

disclosure protocols to preserve data privacy. 
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Figure B-10. Percentage Point Difference in Race/Ethnicity Distribution Between TAF Race 

and Prioritized Race, White 

 

Source: T-MSIS Analytic Files (TAF) data (2016); Decennial Census (2000, 2010); and American Community Survey 

(ACS) data (2001-2019)  

Note: Percentage point difference is measured as the percent of observations identified as a particular race/ethnicity 

according to the Prioritized Race approach minus the percent of individuals of this race/ethnicity according to the TAF 

Race. Therefore, a positive value denotes an increase in the race/ethnicity category when using the Prioritized Race 

approach. Kansas, Nebraska, Rhode Island, and Tennessee reported no White beneficiaries in TAF and started at 0% 

for this comparison map. DMS #P-7522052. All results were approved for release by the Disclosure Review Board of 

the U.S. Census Bureau, authorization number CBDRB-FY22-375. All numeric values were rounded according to 

U.S. Census Bureau disclosure protocols to preserve data privacy. 
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Figure B-11. Percentage Point Difference in Race/Ethnicity Distribution Between TAF Race 

and Prioritized Race, Black 

 

Source: T-MSIS Analytic Files (TAF) data (2016); Decennial Census (2000, 2010); and American Community Survey 

(ACS) data (2001-2019) 

Note: Percentage point difference is measured as the percent of observations identified as a particular race/ethnicity 

according to the Prioritized Race approach minus the percent of individuals of this race/ethnicity according to the TAF 

Race. Therefore, a positive value denotes an increase in the race/ethnicity category when using the Prioritized Race 

approach. Kansas, Nebraska, Rhode Island, and Tennessee reported no Black beneficiaries in TAF and started at 0% 

for this comparison map. DMS #P-7522052. All results were approved for release by the Disclosure Review Board of 

the U.S. Census Bureau, authorization number CBDRB-FY22-375. All numeric values were rounded according to 

U.S. Census Bureau disclosure protocols to preserve data privacy. 
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Figure B-12. Percentage Point Difference in Race/Ethnicity Distribution Between TAF Race 

and Prioritized Race, Other Race 

 

Source: T-MSIS Analytic Files (TAF) data (2016); Decennial Census (2000, 2010); and American Community Survey 

(ACS) data (2001-2019)  

Note: Percentage point difference is measured as the percent of observations identified as a particular race/ethnicity 

according to the Prioritized Race approach minus the percent of individuals of this race/ethnicity according to the TAF 

Race. Therefore, a positive value denotes an increase in the race/ethnicity category when using the Prioritized Race 

approach. Nebraska, Rhode Island, and Tennessee reported no other race beneficiaries in TAF and started at 0% for 

this comparison map. DMS #P-7522052. All results were approved for release by the Disclosure Review Board of the 

U.S. Census Bureau, authorization number CBDRB-FY22-375. All numeric values were rounded according to U.S. 

Census Bureau disclosure protocols to preserve data privacy. 
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Table B-2 and Table B-3 provide the state-level percentages in table format for the percent 

difference between TAF Race and Supplemental/Prioritized Race, respectively (Figure B-5 

through Figure B-12). 

Table B-2. Percentage Point Difference between TAF Race and Supplemental Race for each 

of the Four Race/Ethnicity Categories  
Figure B-5 Figure B-6 Figure B-7 Figure B-8 

 

Percentage point 

difference, TAF and  

Supplemental Race, 

Hispanic 

Percentage point 

difference, TAF and 

Supplemental Race, 

White 

Percentage point 

difference, TAF and 

Supplemental Race, 

Black 

Percentage point 

difference, TAF and 

Supplemental Race, 

Other 

State (1) (2) (3) (4) 

AK 0.56 2.17 0.22 0.96 

AL 2.21 13.57 14.27 1.26 

AR 4.51 8.27 3.57 0.99 

AZ 13.61 4.34 0.82 1.05 

CA 2.00 2.09 0.55 1.21 

CO 14.12 14.27 1.99 2.37 

CT 11.40 5.22 2.41 0.89 

DC 5.34 3.19 6.25 0.79 

DE 0.00 0.00 0.00 0.00 

FL 2.70 2.80 2.14 0.69 

GA 0.62 2.18 3.04 0.65 

HI 1.41 3.34 0.22 6.01 

IA 1.17 13.13 1.60 1.45 

ID 0.02 0.17 0.00 0.01 

IL 0.95 1.63 0.86 0.48 

IN 0.59 1.74 0.47 0.26 

KS 3.47 40.09 7.68 5.15 

KY 0.60 10.34 1.73 0.70 

LA 1.05 8.06 8.86 1.18 

MA 9.85 13.24 3.03 2.64 

MD 1.01 4.02 4.76 1.18 

ME 0.14 5.37 0.16 0.26 

MI 0.36 3.14 1.46 1.00 

MN 1.52 6.89 2.00 1.53 

MO 1.75 21.88 8.04 1.78 

MS 1.64 21.68 33.33 1.45 

MT 0.40 6.24 0.09 0.50 

NC 0.13 0.28 0.16 0.06 

ND 0.05 1.27 0.03 0.16 

NE 12.63 40.06 7.89 5.39 

NH 0.32 3.25 0.17 0.35 

NJ 2.16 3.82 1.20 1.78 

NM 0.40 0.73 0.05 0.13 

NV 0.96 0.57 0.28 0.83 

NY 8.35 4.62 2.47 1.60 

OH 0.33 4.82 0.83 0.32 
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Figure B-5 Figure B-6 Figure B-7 Figure B-8 

 

Percentage point 

difference, TAF and  

Supplemental Race, 

Hispanic 

Percentage point 

difference, TAF and 

Supplemental Race, 

White 

Percentage point 

difference, TAF and 

Supplemental Race, 

Black 

Percentage point 

difference, TAF and 

Supplemental Race, 

Other 

State (1) (2) (3) (4) 

OK 0.27 1.75 0.51 0.66 

OR 6.86 5.22 0.29 1.24 

PA 0.88 1.63 0.47 0.38 

RI 18.40 43.35 6.69 4.82 

SC 1.40 8.09 6.89 0.96 

SD 0.00 0.01 0.01 0.03 

TN 4.14 45.99 19.86 2.58 

TX 1.44 1.89 1.71 0.46 

UT 1.75 7.77 0.27 2.60 

VA 0.43 0.34 0.20 0.11 

VT 0.28 12.59 0.20 0.61 

WA 1.17 3.10 0.33 1.14 

WI 0.71 5.46 1.90 1.52 

WV 0.33 13.51 0.82 0.44 

WY 5.96 7.34 0.15 0.72 
Source: T-MSIS Analytic Files (TAF) data (2016); Decennial Census (2000, 2010); and American Community Survey 

(ACS) data (2001-2019) 

Notes: DMS #P-7522052. All results were approved for release by the Disclosure Review Board of the U.S. Census 

Bureau, authorization number CBDRB-FY22-375. All numeric values were rounded according to U.S. Census Bureau 

disclosure protocols to preserve data privacy. 

 

Table B-3. Percentage Point Difference between TAF Race and Prioritized Race for each of 

the Four Race/Ethnicity Categories  
Figure B-9 Figure B-10 Figure B-11 Figure B-12 

 

Percentage point 

difference, TAF and 

Prioritized Race, 

Hispanic 

Percentage point 

difference, TAF and 

Prioritized Race, 

White 

Percentage point 

difference, TAF and 

Prioritized Race, 

Black 

Percentage point 

difference, TAF and 

Prioritized Race, 

Other 

State (1) (2) (3) (4) 

AK 2.98 -0.95 -0.09 1.97 

AL 2.64 12.59 14.17 1.90 

AR 5.57 5.68 4.05 2.04 

AZ 25.83 -7.42 0.07 1.34 

CA 4.83 -0.92 0.08 1.85 

CO 16.31 11.49 1.80 3.16 

CT 19.88 -3.62 1.49 2.17 

DC 6.26 3.02 4.57 1.72 

DE 2.05 -3.84 -0.79 2.59 

FL 4.21 0.89 1.52 1.72 

GA 5.98 -3.73 2.52 1.72 

HI 8.42 -2.50 -0.27 5.33 

IA 5.89 13.07 1.15 -2.77 

ID 13.12 -16.48 0.69 2.86 
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Figure B-9 Figure B-10 Figure B-11 Figure B-12 

 

Percentage point 

difference, TAF and 

Prioritized Race, 

Hispanic 

Percentage point 

difference, TAF and 

Prioritized Race, 

White 

Percentage point 

difference, TAF and 

Prioritized Race, 

Black 

Percentage point 

difference, TAF and 

Prioritized Race, 

Other 

State (1) (2) (3) (4) 

IL 3.83 -2.38 0.54 1.92 

IN 2.26 -1.43 -0.02 2.26 

KS 3.47 40.09 7.68 5.15 

KY 1.47 7.98 1.80 2.12 

LA 2.06 6.01 8.80 2.28 

MA 11.48 11.29 2.63 3.35 

MD 1.74 2.56 4.04 2.62 

ME 1.02 2.15 0.29 2.46 

MI 2.23 -0.76 0.95 3.54 

MN 2.80 5.03 0.83 3.28 

MO 2.41 20.00 7.93 3.10 

MS 1.80 21.38 33.26 1.65 

MT 2.27 2.62 0.05 2.29 

NC 2.74 -3.29 -0.56 1.73 

ND 2.05 -1.72 -0.06 1.23 

NE 12.63 40.06 7.89 5.39 

NH 2.03 -0.38 0.33 2.11 

NJ 8.26 -2.55 0.25 3.01 

NM 6.51 -5.70 -0.07 0.56 

NV 4.52 -3.93 -0.70 2.76 

NY 10.91 1.84 1.68 2.62 

OH 1.88 1.59 0.11 2.72 

OK 1.88 -2.50 -0.63 4.45 

OR 9.43 1.31 0.15 2.70 

PA 2.76 -1.62 0.03 2.20 

RI 18.40 43.35 6.69 4.82 

SC 2.44 6.09 6.68 2.13 

SD 2.25 -7.23 0.32 4.71 

TN 4.14 45.99 19.86 2.58 

TX 3.76 -0.63 1.29 1.08 

UT 5.22 3.04 0.12 4.02 

VA 5.59 -6.78 -0.17 2.43 

VT 1.45 9.10 0.36 2.78 

WA 2.99 -0.46 -0.22 3.43 

WI 1.84 3.65 1.45 2.64 

WV 1.25 10.87 1.21 1.77 

WY 10.23 2.05 -0.15 0.00 
Source: T-MSIS Analytic Files (TAF) data (2016); Decennial Census (2000, 2010); and American Community Survey 

(ACS) data (2001-2019) 

Notes: DMS #P-7522052. All results were approved for release by the Disclosure Review Board of the U.S. Census 

Bureau, authorization number CBDRB-FY22-375. All numeric values were rounded according to U.S. Census Bureau 

disclosure protocols to preserve data privacy. 
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Table B-4 is similar to Table 8 but provides information on the race/ethnicity distribution for the 

detailed race/ethnicity variable. There was very little change in the percentage of Asian, AIAN, 

and NHPI beneficiaries across the three different race/ethnicity variable approaches. However, 

there was an increase in the percent of beneficiaries identifying as two or more races in both the 

Supplemental and Prioritized Race approaches.  

Table B-4. Race/Ethnicity Distribution in TAF Data Before and After Linking to 

Decennial/ACS data  
TAF Race Supplemental Race Prioritized Race  

N Column % N Column % N Column %  
(1) (2) (3) (4) (5) (6) 

Hispanic 21,120,000 27.32 24,020,000 26.94 26,580,000 29.81 

White 34,060,000 44.06 39,530,000 44.34 37,110,000 41.62 

Black 16,190,000 20.94 18,620,000 20.88 18,640,000 20.91 

Asian 4,107,000 5.31 4,661,000 5.23 4,812,000 5.40 

AIAN 1,179,000 1.53 1,269,000 1.42 1,151,000 1.29 

NHPI 480,000 0.62 508,000 0.57 349,000 0.39 

Two or  

more races 
163,000 0.21 555,000 0.62 519,000 0.58 

Total 77,300,000 100 89,160,000 100 89,160,000 100 
Source: T-MSIS Analytic Files (TAF) data (2016); Decennial Census (2000, 2010); and American Community Survey 

(ACS) data (2001-2019)  

Notes: DMS #P-7522052. All results were approved for release by the Disclosure Review Board of the U.S. Census 

Bureau, authorization number CBDRB-FY22-375. All numeric values were rounded according to U.S. Census Bureau 

disclosure protocols to preserve data privacy 
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Appendix C. Bias Assessment Supplement  

Table C-1 is similar to Table 9 but provides information on the race/ethnicity distribution for the 

detailed race/ethnicity variable. Like our findings for Hispanic, White, and Black beneficiaries 

missing TAF race/ethnicity, Asian, AIAN, NHPI, and beneficiaries identifying as two or more 

races who were missing TAF race/ethnicity had higher rates of mortality relative to those who 

were not missing this information in TAF data.  

Table C-1. Average Annual Mortality Rate per 10,000 Beneficiaries by Missing Status and 

Time Period across Detailed Race/Ethnicity Groups  
Before the Pandemic 

(January 2016 - February 

2020) 

Including the Pandemic 

(January 2016 - June 2021) 
N 

 
Not 

missing 

TAF race; 

TAF race 

Missing TAF 

race; 

Decennial/ACS 

race 

Not 

missing 

TAF race; 

TAF race 

Missing TAF 

race; 

Decennial/ACS 

race 

Not 

missing 

TAF race; 

TAF race 

Missing TAF 

race; 

Decennial/ACS 

race 

Hispanic 42.08 49.80 46.13 55.77 21,120,000 2,901,000 

White 131.60 160.40 130.20 157.90 34,060,000 5,466,000 

Black 84.92 92.49 89.24 99.77 16,190,000 2,435,000 

Asian 67.55 89.93 72.75 95.17 4,107,000 553,700 

AIAN 75.96 138.10 83.72 141.20 1,179,000 89,540 

NHPI 65.51 83.63 68.49 85.38 479,600 28,240 

Two or 

more races 
35.10 44.56 37.13 46.59 163,400 391,500 

Source: T-MSIS Analytic Files (TAF) data (2016); Census Numident (Q2, 2021); Decennial Census (2000, 2010); 

and American Community Survey (ACS) data (2001-2019) 

Notes: DMS #P-7522052. All results were approved for release by the Disclosure Review Board of the U.S. Census 

Bureau, authorization number CBDRB-FY22-375. All numeric values were rounded according to U.S. Census Bureau 

disclosure protocols to preserve data privacy 
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Figure C-1 and Figure C-2 provide national race-specific quarterly mortality rates per 10,000 for 

Hispanic, White, and Black Medicaid beneficiaries for the entire mortality period (January 2016 

to June 2021). Quarterly mortality rates were estimated for these national figures since the goal 

was to demonstrate how bias in mortality rates evolved over time and annual mortality rates 

masked important trends. We calculated a quarterly all-cause mortality rate per 10,000 

beneficiaries for each demographic group. Specifically, we divided the number of beneficiaries 

who died in each quarter by the total number of beneficiaries alive at the start of that quarter. 

Mortality rates for TAF Race (hollow dots) and Supplemental Race (blue dots) are presented in 

Figure C-1, while mortality rates for TAF Race (hollow dots) and Prioritized Race (green dots) are 

presented in Figure C-2. In both figures, there is a pandemic jump in mortality rate for all three 

groups at quarter 18 (April 2020 – June 2020), which covered the first pandemic wave in the U.S. 

We see higher mortality rates for White beneficiaries since these are age-unadjusted mortality rates 

and this group is much older relative to other groups. 

For the purposes of this analysis, potential bias is the difference between the hollow dots 

(representing mortality rates calculated for Medicaid beneficiaries with race/ethnicity information 

in TAF data) and the blue dots (representing mortality rates calculated for Medicaid beneficiaries 

where we add beneficiaries whose race/ethnicity we found in Decennial/ACS data). Figure C-1 

shows that mortality rates are slightly underestimated for all three racial/ethnic groups when 

beneficiaries with missing race/ethnicity in TAF data are omitted (TAF Race) for most quarters. 

Estimates for White mortality had the largest discrepancy once missing information was filled in 

with Decennial/ACS data. For both Figure C-1 and Figure C-2, there is no noticeable trend in 

mortality rate bias over this period.18 

 
18 We caution the reader when interpreting any mortality rate trends observed in these two figures. It appears that 

mortality rate for White individuals is trending downward during this period. This decline is a function of analytic 

approach and how we calculated these mortality rates. Quarterly mortality rates were calculated using the number of 

people who died in a given quarter divided by the number of people alive at the beginning of each quarter. However, 

the population is fixed in that we are focusing exclusively on individuals who were eligible for Medicaid at some point 

in 2016. Therefore, the observed decline in mortality reflects the fixed population. That is, the oldest and sickest in 

our fixed Medicaid population are more likely to die sooner, thus, leaving a younger and possibly healthier group of 

beneficiaries. The mortality rate is expected to decline over time. Our goal was not to assess changes in mortality rates 

for this group over time but rather to evaluate how bias was potentially introduced into the mortality rate excluding 

beneficiaries with unknown race/ethnicity in TAF data.  
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Figure C-1. Quarterly Race-Specific Mortality Rates per 10,000 Medicaid Beneficiaries, 

TAF Race and Supplemental Race Across All States, Including the Pandemic (January 2016 

– June 2021) 

 

Source: T-MSIS Analytic Files (TAF) data (2016); Census Numident (Q2, 2021); Decennial Census (2000, 2010); 

and American Community Survey (ACS) data (2001-2019) 

Notes: DMS #P-7522052. All results were approved for release by the Disclosure Review Board of the U.S. Census 

Bureau, authorization number CBDRB-FY22-375. All numeric values were rounded according to U.S. Census Bureau 

disclosure protocols to preserve data privacy. 

 

When comparing TAF Race and Prioritized Race in Figure C-2, there is a noticeable increase in 

the mortality rate bias relative to the observed bias in Figure C-1. The difference in mortality rates 

is especially noticeable for White beneficiaries. We find that, at the national level, race-specific 

mortality rates are underestimated when compared to rates that take full advantage of 

Decennial/ACS data. Overall, we find some evidence that mortality rate may be underestimated 

when relying exclusively on TAF data. The degree and severity of this bias vary across 

racial/ethnic groups and depend on which approach we use when utilizing Decennial/ACS data 

(i.e., Supplemental or Prioritized Race). Mortality rates presented here are estimated across all 

states. Given the state-level variation in missing race/ethnicity information in Medicaid data, we 

anticipate the magnitude of the bias to vary across states. Next, we look at estimates of mortality 

rate across states.  
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Figure C-2. Quarterly Race-Specific Mortality Rates per 10,000 Medicaid Beneficiaries, 

TAF Race and Prioritized Race Across All states, Including the Pandemic (January 2016 – 

June 2021) 

 

Source: T-MSIS Analytic Files (TAF) data (2016); Census Numident (Q2, 2021); Decennial Census (2000, 2010); 

and American Community Survey (ACS) data (2001-2019) 

Notes: DMS #P-7522052. All results were approved for release by the Disclosure Review Board of the U.S. Census 

Bureau, authorization number CBDRB-FY22-375. All numeric values were rounded according to U.S. Census Bureau 

disclosure protocols to preserve data privacy. 
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Figure C-3 through Figure C-8 provide state-level mortality bias rates for each of the two time 

periods stratified by our three age-categories: <18, 18-64, and >65. There were important 

differences in the estimation of mortality rate biases across age groups, with older adults (>65 

years of age) having the largest absolute mortality rate bias of any of the three age groups. 

Figure C-3. Differences in Average Annual Race-Specific Mortality per 10,000 between TAF 

Race and Supplemental Race for Two Time Periods for Individuals <18 Years of Age 

 

 

Source: T-MSIS Analytic Files (TAF) data (2016); Census Numident (Q2, 2021); Decennial Census (2000, 2010); 

and American Community Survey (ACS) data (2001-2019) 

Notes: Differences are calculated as the annual mortality rate in TAF Race minus the annual mortality rate in 

Supplemental Race. Therefore, positive values suggest that mortality rates were being overestimated and negative 

values suggest that mortality rates were being underestimated when relying on TAF Race. DMS #P-7522052. All 

results were approved for release by the Disclosure Review Board of the U.S. Census Bureau, authorization number 

CBDRB-FY22-375. All numeric values were rounded according to U.S. Census Bureau disclosure protocols to 

preserve data privacy. 
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Figure C-4. Differences in Average Annual Race-Specific Mortality per 10,000 between TAF 

Race and Prioritized Race for Two Time Periods for Individuals <18 Years of Age 

 

 

Source: T-MSIS Analytic Files (TAF) data (2016); Census Numident (Q2, 2021); Decennial Census (2000, 2010); 

and American Community Survey (ACS) data (2001-2019) 

Notes: Omitted values include ID for Hispanic (-1.99 and 26.48) beneficiaries (before the pandemic and including the 

pandemic, respectively). Differences are calculated as the annual mortality rate in TAF Race minus the annual 

mortality rate in Prioritized Race. Therefore, positive values suggest that mortality rates were being overestimated and 

negative values suggest that mortality rates were being underestimated when relying on TAF Race. DMS #P-7522052. 

All results were approved for release by the Disclosure Review Board of the U.S. Census Bureau, authorization 

number CBDRB-FY22-375. All numeric values were rounded according to U.S. Census Bureau disclosure protocols 

to preserve data privacy. 
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Figure C-5. Differences in Average Annual Race-Specific Mortality per 10,000 between TAF 

Race and Supplemental Race for Two Time Periods for Individuals 18-64 Years of Age 

 

Source: T-MSIS Analytic Files (TAF) data (2016); Census Numident (Q2, 2021); Decennial Census (2000, 2010); 

and American Community Survey (ACS) data (2001-2019) 

Notes: Differences are calculated as the annual mortality rate in TAF Race minus the annual mortality rate in 

Supplemental Race. Therefore, positive values suggest that mortality rates were being overestimated and negative 

values suggest that mortality rates were being underestimated when relying on TAF Race. DMS #P-7522052. All 

results were approved for release by the Disclosure Review Board of the U.S. Census Bureau, authorization number 

CBDRB-FY22-375. All numeric values were rounded according to U.S. Census Bureau disclosure protocols to 

preserve data privacy. 
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Figure C-6. Differences in Average Annual Race-Specific Mortality per 10,000 between TAF 

Race and Prioritized Race for Two Time Periods for Individuals 18-64 Years of Age 

 

 
Source: T-MSIS Analytic Files (TAF) data (2016); Census Numident (Q2, 2021); Decennial Census (2000, 2010); 

and American Community Survey (ACS) data (2001-2019) 

Notes: Differences are calculated as the annual mortality rate in TAF Race minus the annual mortality rate in 

Prioritized Race. Therefore, positive values suggest that mortality rates were being overestimated and negative values 

suggest that mortality rates were being underestimated when relying on TAF Race. DMS #P-7522052. All results 

were approved for release by the Disclosure Review Board of the U.S. Census Bureau, authorization number CBDRB-

FY22-375. All numeric values were rounded according to U.S. Census Bureau disclosure protocols to preserve data 

privacy. 
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Figure C-7. Differences in Average Annual Race-Specific Mortality per 10,000 between TAF 

Race and Supplemental Race for Two Time Periods for Individuals 65 years of age and older

 
Source: T-MSIS Analytic Files (TAF) data (2016); Census Numident (Q2, 2021); Decennial Census (2000, 2010); 

and American Community Survey (ACS) data (2001-2019) 

Notes: Omitted values include MS for White (1203.3 and 1254.3) and Black (1078.9 and 1148.6) beneficiaries (before 

the pandemic and including the pandemic, respectively). Differences are calculated as the annual mortality rate in 

TAF Race minus the annual mortality rate in Supplemental Race. Therefore, positive values suggest that mortality 

rates were being overestimated and negative values suggest that mortality rates were being underestimated when 

relying on TAF Race. DMS #P-7522052. All results were approved for release by the Disclosure Review Board of 

the U.S. Census Bureau, authorization number CBDRB-FY22-375. All numeric values were rounded according to 

U.S. Census Bureau disclosure protocols to preserve data privacy. 
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Figure C-8. Differences in Average Annual Race-Specific Mortality per 10,000 between TAF 

Race and Prioritized Race for Two Time Periods for Individuals 65 years of age and older

 
Source: T-MSIS Analytic Files (TAF) data (2016); Census Numident (Q2, 2021); Decennial Census (2000, 2010); 

and American Community Survey (ACS) data (2001-2019) 

Notes: Omitted values include MS for White (743 and 618) and Black (724.9 and 625.6) beneficiaries (before the 

pandemic and including the pandemic, respectively). Differences are calculated as the annual mortality rate in TAF 

Race minus the annual mortality rate in Prioritized Race. Therefore, positive values suggest that mortality rates were 

being overestimated and negative values suggest that mortality rates were being underestimated when relying on TAF 

Race. DMS #P-7522052. All results were approved for release by the Disclosure Review Board of the U.S. Census 

Bureau, authorization number CBDRB-FY22-375. All numeric values were rounded according to U.S. Census Bureau 

disclosure protocols to preserve data privacy. 

 

 


